











OMAN 























UBLISHING ()FFICE 


= = —— it 
ef UBLI No. 4) PINE ee B 








DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION. WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE. 








VOLUME XXXVII. No. 6. 
Whole No. 558. ? 


NEW YORK, “SATURDAY, SEPTEMBER 16, 1882 


i PER A ANOLD 
t IN ADV 








A. M. CALLENDER & CO., Wreestersen.: Cc. KE. SANDERSON, Manager. 
G. WARREN DRESSER, C.E., Editor. 








Terms of pibiitamen, Including etnies - —For the United States and 
Canada, $3 per annum. European countries, $3.50 (15 shilling—18 francs). 
All payments to be made in advance. Single copies, 15 cents. 


Collections are invariably made directly from this office, for subscriptions, ad- 
vertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 


Correspondence.—Wishing to make this Journat a gazette of intelligent dis- 
cussion to those of our readers who may wish to gain or give information on 
the subjects to which its columns are devoted, correspondence is solicited for 
publication from all who make the study of those subjects a pleasure or a 
profession. 

Books —We will mail, baalidan: at publisher’s lowest rates, any book—scien- 
tific or otherwise—to any address in the United States or Canada. No books 
will be sent C. O. D. 

Remittances should be made either by post-office order, registered letter, or 
bank draft'on New York, payable to the order of A. M. Callender & Co. 

The American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Jovunnan. Newsdealers will send orders to them. 











CONTENTS. 
An Asterisk (*) denotes an illustrated article. 


Central New York Gas Engineers Association..............sc00eccceeeeeeees 129 
American Gas Light Association.............. Knee ethan Base vosenss anion 129 
EprroriaLts— 
Progress of Gas and Electricity.............0..sccecsseceeeeeeeeoeneeeeeenee 129 
Py aN RPI dase scciecccsaccceevecccccescsoccccscsecceccnsvesessocesces 130 
Obituary—Col. James Archer...,.......::cccccceecescecseereceeeceeeecseeees . 130 
The Institution of Mechanical Engincers..................sccsecseeeseeeenees 130 
Dangers of Steam Street Pipes..................:::ccesseeeeceeeeeceeeeeeeeeeeeeee 131 
CoRRESPONDENCE— 
Visit of New England Engineers to Waltham, Mass................... 131 
*The Application of Gas to the Lighting of Open Spaces and Large 
MI ihe viccce cnc svesccccssssusesenepteoncecseecessansescsnesessncessosssocse . 181 
The Present and Future of the Gas Engine...............ccccceseseseeeeeees 136 
Address of Dr. C. W. Siemens before the British Association for the 
Advancement of Boience.......5.........0ccscsccsscsevercecscccseeseevsessees . 138 
Waterproof Coment...............cerscessrrreesarscessecctscesenssecserstenserenens 140 
New Researches in the Propagation of Explosive Phenomena in 
EES pm eae hte Ek oT rete t UP ReET ODE © PCO yO REST REED ate ator op ey ate Sein 141 





{[OrFiciat Notice. | 
Central New York Gas Engineers Association. 
Bee 8 ell 
Orrice or Centrat N. Y. Gas Enaineers’ Association, 
Sept. 15th, 1882. 

On account of the Meeting of the American Gas Light Association occur- 
ring upon the day set apart for the semi-annual meeting of the Central New 
York Gas Engineers Association, the members of the latter Association are 
earnestly requested to be present at the American Association meeting at 
Pittsburgh, where final arrangements for a session will be arranged. 

Cum. A. Wuarrz, Joun MoDoveatn, 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.. 
AS SECOND CLASS MATTER. 





‘Conenent NorIce. } 
American Gas Light Association. 
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OrFice AmEeRIcAN Gas Licur AssocraTion, } 
No, 142 Coampers Sr., N. Y. 


The Tenth Annual Meeting of the Association will be held in the city of 
Pittsburgh, Pa., on the 18th, 19th and 20th days of October, commencing at 
ten o’clock, a.M. 

Headquarters of the Association will be at the Monongahela House—terms, 
three dollars per day. 

Members who intend to present papers at this meeting are requested to 
notify the Secretary of the titles of their articles, so that a programme may 
be arranged at as early a date as possible. 

Parties desirous of becoming members can have blank applications sent to 


them by applying to the Secretary. Wm. Henry Wire, 
Secretary. 


PROGRESS OF GAS AND ELECTRICITY. 
ea ae 

As time goes on and the earlier excitements incident to the first introduc- 
tion of so-called novelty and new discovery gradually subside, as the echo 
of the flourish of trumpets preceding the launching of the great schemes of 
modern times dies away behind the rolling hours of three or four short years, 
a lull in the excitement, a quiet hour for actual investigation of facts is 
granted, and even the public, who are ever ready to grasp at novelty, and 
somewhat impatient of the delay of careful investigation, become satisfied in 
time that there is a wide margin between the promises of enthusiastic ‘ pro- 
moters,” and the results obtainable under the ordinary working conditions 
of every-day practice. 
About four years ago we published a report, made by the Editor of this 
JourNaL after a most careful investigation of the subject of electric lighting, 
made under exceptionally favorable circumstances in Paris, where “ the light 
of the future” was then brought forth under most favorable auspices. The 
opinions expressed in the report are truer to-day than when they were writ- 
ten, if we may be pardoned the expression, for they are most fully borne out 
by the experience of the years that have elapsed since 1878. At that time 
the Avenue de l’Opera, the Place du Theatre Francais, and the Place de 
l’Opera, were refulgent with the beautifully chameleonizing effect of the Jab 
lochkoff electric candle. Its use continued for some three years thereafter, 
but the traveler or the citizen looks in vain to-day for the electric light in 
any of these places, but instead, if one cares to notice, is to be found the im- 
proved street lighting by gas. 








lighted are exceptional ; but this does not in any way affect the reasons for 
the discontinuance of the electric street lighting. That resulted simply from 
the inability of the company to continue the service, without financial loss, 
at the prices which were at first submitted as ample for proper compensation. 
Tn fact the manager of the company is said to have stated that they could not 
afford to continue the advertisement at so great an expense. A similar re- 
sult was reached in London in at least one case—that part of the city in the 
vicinity of the Mansion House, which was most superbly lighted (regardless 
of cost) by the Siemens system. After one year’s trial it was found that the 
price obtained, which was several times that previously paid for gaslighting, 
was not sufficient to warrant those supplying the electric light in continuing 
the service without a large increase in compensation, 





We are fully aware that the conditions under which the streets of Paris are 
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Dr. Siemens, himself an eminently practical as well-as scientific man, ex- 
pressed the idea, in a letter to a London paper, that while others might be 
able to afford to continue the advertising of their business at that cost, he 
did not deem it either prudent or necessary—and the result is that to-day im- 
proved gas lighting sheds its brilliancy and warmth of light around the resi- 
dence of the Lord Mayor, the Bank of England, and the Royal Exchange, of 
London. 

The result, in both of these cases, has been a development of a more cor- 
rect and a greatly improved system of gas lighting. The fact has been de- 
monstrated that each system has a field of its own, and that instead of one 
system replacing the other, that they are co-ordinate branches of illumina- 
tion, that they are to exist side by side perhaps, but that every development 
of electric lighting must result in an increase of the use of gas and an im- 
proved method of using it. That there is an increase in the application of 
electricity to various purposes is shown by the fact that there are companies 
organized in England, for supplying the electricity and the machinery and 
paraphernalia incident to its use in lighting and power, whose aggregate cap- 
ital amounts to over 12 millions sterling. 

That the investment of this amount of money has not yet extinguished gas 
is also shown by the fact that both in London and Paris new works are con- 
stantly necessary to meet the rapidly increasing demand for gas. At the 
Annual Meeting of the British Association for the Advancement of Science, 
on the 23d of August, t..e President, in his address, passed in review the 
whole subject of the relations of gas and electricity.* Of all the men of sci- 
ence of the present day, no other one is more eminently practical than Dr. 
C. W. Siemens, the President of the Association for the present year. No 
other man understands better the practical application of science to the 
every-day wants of the world than he ; and it is exceedingly doubtful if any 
one else has ever been so successful in making science pay, as is evidenced 
by the accumulation of the very large fortune which has resulted from the 
business to which he has, with such wonderful success, applied the results of 
his scientific research. Bold in his investigations, he is equally frank in giv- 
ing the results obtained to others. Thoroughly acquainted with both elec- 
tricity and gas, and being largely interested in both, he frankly states that 
while he does not see his way to such a cheapening of the electric light as to 
render it available generally, ‘‘ Gas will still be the poor man’s friend,” and 
for heating purposes should supersede coal both for domestic and mechanical 
uses—since while steam yields, in mechanical effect, one-seventh of the ener- 
gy of the coal, the gas engine yields as much as one-fourth. And, consider- 
ing the progress made in gas burners, the Doctor says, ‘‘ More progress has 
been made in the past five years than in half a century before; and it may 
well be that still further progress, no one can say how great, may even now 
be in store for us.” 

With the facts obtainable almost every day, and with the opinion of such 
a man as Dr. C. W. Siemens to sustain our statements, we deem that argu- 
ment is unnecessary. All that the gas engineer need do is to bend all of his 
best energies to the development of his own profession, and give himself no 
uneasiness about the success of others engaged in other branches of scientific 
development. 








The Petroleum Outlook. 
ote ie 

The outlook in the producing region is anything but flattering to those who 
look for better market values. 

In the Bradford field, although there is little or no activity in operations, 
the production seems to be declining very slowly. This is due largely to the 
fact that production from this field comes from a great number of wells, 
which are carefully handled and worked. 

In the Richburg field, while there are few new operations to report, the 
completing of wells in progress has been considerable, and the production 
for July shows a slight increase over that for June. The wells in this field 
likewise exhibit wonderful tenacity. So far is this the case that it is now re- 
garded as the most permanent field ever found. 

The large wells in the Cherry Grove or new Warren field, in the latter part 
of last month generally showed a great tendency to weaken. This tendency 
has since then been considerably counteracted by the use of small torpedoes, 
which seem here to act with a more than usually beneficial effect. The re- 
sult of this has been a large and sudden increase, which is likely to be made 
still greater when tankage and pipe line facilities are built to take care of the 
excess. This field seems to be measurably defined at the north, east, and 
west, but its southern terminus is still somewhat uncertain. 

In the Butler field the Schidemantle well has come in as a five hundred 
barrel ‘‘ gusher.” It has had the effect of creating a considerable degree of 
activity in that quarter, notwithstanding the present low prices of oil. Sev- 
eral large purchases have lately been made by prominent operators, and we 
may look for enough immediate development to contribute largely tothe un- 
certainty ofthe “‘ oil future.” 





*See page 138. , : ‘ -e 


A ‘wild cat” or pioneer well was struck in Forest county, (near the 
Warren county line and about six miles from the Cherry Grove district) 
which seems to be attracting considerable attention. It is located on a forty- 
five degree line from what is called the Sheffield development. It is worked 
at present.as a “‘ Mystery” but there are enough evidences concerning it to 
make some of the trade believe and all to fear that it will turn ont a consid- 
erable well. 

The situation in refined oil is no more reassuring -in ernde., The 
warehouses at the seaboard are stocked to fullness wi h refined, awaiting 
vessel for export, while Europe generally seems well supplied with present 
stocks. Our German, Dutch, French and English circulars, lately received, 
all agree in showing stocks at the five principal ports and in London, to be 
considerably greater than they were at the corresponding times last year. 
Added to this it is possible that Turkey, Egypt, and probably India will take 
less oil from this forward than they took last year. 

Taking the whole situation together, we can see no reason to give confi- 
dence to the holders of oil, for better prices in the near future. Nothing but 
speculution would be likely to move the market at present, and the present 
outlook seems so bad that there is nothing to stimulate the hopes of even the 
most heroic speculator.—Stowell’s Petroleum Reporter. 








Obituary. 
abies: 
Cou, James ARCHER. 
We are obliged to announce the death of Colonel James Archer, of Denver, 
Colorado, the original founder of the Denver City Gas Light Company. His 
death occurred during the last week of August, and beyond the fact that it 
happened very suddenly, we have no further details. 

At a joint meeting of the stockholders and directors of the Denver Gas 
Light Company and the Denver City Water Company (of both of which con- 
cerns he was President), held on the 28th day of August, 1882, a committee, 
consisting of Messrs. George W. Clayton, Daniel Witter, George W. Kassler 
and William J. Fay, was appointed to draw up a set of suitable resolutions 
indicative of the sentiments of those with whom he had been so long associ- 
ated in business. : 

The remains were taken to St. Louis, Mo., for interment; and Messrs. 
William J. Fay, George Clayton, Richard Holme, and William R. Mills ac- 


companied the body from Denver to its final resting place. 





The Institution of Mechanical Engineers. 
At the summer meeting of the Institution, held at Leeds, the President, 
Percy G. B. Westmacott, in his address, spoke the following : 


We ma pride and plume ourselves upon the vast strides which science, 
art and engineering have made in our time ; but posterity will assuredly lay 
its finger upon the great blot of waste, and may stigmatise our age as the 
Black Age, which has spoiled, by careless, unnecessary and selfish emissions 
of smoke and noxious gases, many a noble town and many a lovely spot 
on earth. 

The smoke nuisance is altogether inexcusable, and cannot be too severely 
dealt with. Science and art have practically overcome it ; and experience 
enables many, like myself, to assert that money can be profitably laid out 
and yield good interest in the abatement of this unpardonable nuisance. 
Then, with regard to waste, much ingenuity and skill have certainly been 
displayed, and much work has already been done, to lessen this evil; and 
the records of our institution will bear witness that many of our members 
have striven and succeeded well in their efforts to remove this stigma from 
our age, ~ 

I would urge upon the younger members of our profession to study this 
question profoundly, and as if the whole of their success in life depended 
upon it ; and never undertake the smallest piece of work without wrapping 
it round with economy. Those who carry out this advice will assuredly suc- 
ceed. May I not go so far as to say that no really good and useful invention 
is ever wasted or completely thrown aside, even though it may be supetseded 
permanently or for a time by some other invention? This, to my mind, is 
an important reflection, one extending far beyond professional views ; for its 
realization would greatly assist in alleviating those injurious alarms which 
are often felt when some new an‘ striking invention bursts upon the world. 
To illustrate this, let us take for an example the present prominent question 
of lighting. ; 

We may go back to the period when the diffusion of light, depended upon 
oil ; after.a time candles were introduced ; then came the great and import- 
ant invention of gas; and now, at the present time, electricity is being 
brought into use, Well, what do we find in all these competing.agents, each 
good and useful in its way. We find that not any one of these sources of 
light exercises a monopoly. 
progress of the oil lamp ; gas has not snuffed out candles, or stopped 
flow of oil; and I do not hold with those who believe 
totally eclipse gas, 
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Dangers of Steam Street Pipes. 
me 


An illustration, says the Scientific American, of the possible dangers of 


‘the system of public steam supply which is now rapidly coming into vogue, 


is furnished by a recent accident at Lynn, Mass. In that town steam has 
been supplied for some time to customers by means of pipes laid in the 
streets, and on a recent Monday morning one of the street mains blew up 
with a loud explosion, hurling stones and gravel in every direction to a dis- 
tance of forty or fifty feet. Nearly every window in the neighboring build- 
ings was broken, and some of these received other injuries, while a woman 
who was passing by was seriously hurt. The accident is explained by the 
daily papers, in their usual satisfactory manner, as having been due ‘to ac- 
cumulation of water in the pipes.” It seems that this is the third explosion 
of the same kind which has taken place in Lynn within two weeks. After 
the first one an engineer was discharged on the ground that his carelessness 
‘*in allowing water to stand in the pipes” had caused the accident, but he 
appears to deny his guilt, and says that ‘‘ the system of pipe laying is not 
correct.” 

Whose fault this may have been we do not care to inquire, but we may 
suggest that it would not be very difficult to ascertain in case of need. Mean- 
while we trust that the engineers of the new steam heating companies of 
other cities are laying pipes which they are sure will not burst out of resent- 
ment at being improperly laid, or because of water being allowed to stand in 
them. An explosion in Broadway, for instance, would be a serious matter, 
even if it amounted only to the hurling of a few hundreds of paving stones 
over the passers-by, and through the plate glass show windows which line 
the streets. 





Correspondence 


(The JoURNAL is not responsible for the opinions expressed by correspondents. } 








Visit of New England Gas Engineers to Waltham, Mass. 
To the Editor Amertoan Gas Licut JourNAL: 


By kind invitation of the Directors of the Waltham Gas Light Company, 
and the Davis & Farnum Mfg. Company, the gas engineers assembled at 
Waltham to inspect the new and elegant works, and to visit the world-famed 
factory of the American Watch Company. Under the careful guidance of 
Mr. Tarbell, engineer of the Waltham gas company, we first went through his 
new works, observing all the improvements, and admiring the beautifully 
kept lawns and tasty grounds by which they are surrounded. After luncheon 
the party went,over to the watch works, where they were met by Mr. Rob- 
bins, the Treasurer, who very kindly escorted them through the bewildering 
labyrinths. The different rooms, viz., annealing, finishing, dial, jewel (the 
latter most attractive to the younger visitors), were thoroughly inspected ; 
and, surely, it is no boast to say that an exhibition of this kind was scarcely 
anticipated by anyone of the party, and numerous were the expressions of 
wonder and delight. 

The company now employs over 2,000 hands; and, by building a new 
wing, hopes to accomodate an additional 500 this coming Spring. After 
*‘doing” the watch works as thoroughly as time would permit, the company 
went down to the Charles River, where lay the White Swan ready for the 
gay excursionists. After a delightful sail on the winding Charles, the grove 
was approached where the hungry and thirsty were to be refreshed. Here, 
in order to procure an appetite for dinner, the bowling portion inveigled a 
few green ones, and soon the balls rolled merrily until the signal for dinner 
was given. To say that the dinner was good would be faint praise, it had 
also another decided advantage over a dinner, not long ago, where the aid of 
steam stokers was invoked as the only means to obtain something. Thanks 
to the untiring efforts of Mr. Tarbell, the genial host, our spirits rose as the 
dinner advanced, so much so that an impromptu go-as-you-please race was 
improvised, and won, amidst thundering applause, by the gentleman from 
New Hampshire. 

Letters of regrets were read from General Roome, Joseph R. Thomas, W. 
H. Price, and others. A vote of thanks, by motion of Mr. Stiness, was 
passed thanking the Directors of the Waltham Gas Light Company, the 
Davis & Farnum Manufacturing Company, und Mr, Robbins, the Treasurer 
of the American Watch Company, for the courtesies shown on this occa- 
sion. 

After short addresses by Pres. Slater, Colonel Spaulding, Messrs. Yorke, 
Neal, Gerould and Stiness, the party adjourned for the purpose of having 
photographs taken. After this had been successfully accomplished, and 
three rousing cheers and a tiger, given with a will, for our blushing host, Mr. 
Tarbell, the company embarked, en route for home. And thusly endeth a 
most delightful ard exteitaining, never-tc-Le-forgotten visit to our friends at 
Waltham. 


O. B. W. 











{From the London “Journal of Gas Lighting ”] 

The Application of Gas to the Lighting of Open Spaces and 

Large Buildings. 

A paper read by William T. Sugg, Esq., at the meeting of the Gas Insti- 
tute, Birmingham, Eng., Wednesday, June 14, 1882, with the discussion 
thereon. 

It has very frequently been asserted by men of high position in the world 
of commerce, as well as by eminent scientific men, that the electric light is 
more suitable than gas light for illuminating large areas. It is to be pre- 
sumed that this dictum has been received as something absolutely true by a 
large section of the public. Chairmen of gas companies, in their half-yearly 
speeches, have even said pretty much the same thing, and have seemed 
almost to believe that really gas has no chance against the electric light, at 
least for large open spaces. In parentheses let me say that it is also true 
that lately Professor Crookes and other learned authorities have told us that 
gas is neither so cheap nor so good as electricity for small spaces. 

The House of Commons were actually moved by the statements everywhere 
made to order a trial of the most publicly favored specimen of the electric light 
for the purpose of lighting the Parliament Chamber, instead of gas, which 
was declared by some to be obsolete, impure, and deleterious to the atmo- 
sphere. The electric light, however, did not succeed, notwithstanding the 
permission given to the Brush Company, even to alter the ceiling by lower- 
ing a number of square glass lamps of considerable length down into the 
interior of the chamber. Gas was found to be superior to the Brush electric 
light for lighting the House of Commons, which is a large interior space. 
And here it is necessary to say that at no time, either before or after the ex- 
periment, could the heat or the products of combustion from the gas mix 
with the air supplied to the House, for two reasons—first, the pure air is 
supplied from below the floor, rising continually, and the vitiated air is car- 
ried off through the ceiling ; secondly, because the gas burners are fixed 
ubove the ceiling, which is of glass, and help to carry off heated air from the 
interior of the roof through their own ventilators, each one being separately 
ventilated. 

Popular prejudice, however, does not reason; and there are still found 
men in high positions who repeat the same fallacies, Only lately the Com- 
missioners of Sewers of the City of London invited tenders for lighting sev- 
eral of the streets of the city by electricity, and it was declared by one of 
their number (Mr. Innes) that the contracts they had before them showed 
that the electric lighting involved an expenditure of more than five or six 
times the amount then being paid for lighting by gas. 

The same body refused to pay three times the cost of the old lighting by 
gas for a new and superior system, which gave nearly six times more light 
than the old; and yet this new system of lighting streets by gas has often 
been declared by the public press and by the general public to be superior 
to the electric light. Still more recently they have averred, as a reason for 
not adopting gas for the better lighting of the streets, that the Brush Elec- 
tric Light Company were supplying their lights, under contract, for the same 
price as the Commission paid to the Gas Light and Coke Company for the 
5 feet per hour lamps previously used. Yet it is a remarkable fact that the 
Siemens electric are lights (which are produced certainly at as cheap a rate 
as any electric light now before the public) could not be supplied at a less 
cost than five or six times the price of the original gas lighting; and it is a 
more remarkable fact that the Brush Electric Light Company did not offer 
to supply the whole of the city on the same terms as those under which they 
are now supplying Ludgate Hill and Cheapside, considering that it has been 
so frequently stated by their advocates that they can supply light for streets 
and open spaces at the same rate as gas. 

It is true that it is now asserted that if they were allowed to light shops off 
the same wires as those supplying public lamps they could do the electric 
lighting more cheaply ; but they do not say how much more, neither does it 
appear that public and private lighting on the same wire could be managed 
with either safety or profit. But notwithstanding the figures of the tenders 
received and this positive commercial assurance that no one is willing to sup- 
ply at a lower rate than five or six times the cost of gas, yet it does not seem 
to occur to the Commissioners that they might try gas for the purposes they 
require until electricity is proved to be able to do the work better and more 
cheaply. The reason they do not try gas can, I believe, only be because 
they really think the electric light is superior to gas upon all points for this 
purpose. 

From the first, since I saw the electric light in Paris, I have never had but 
one opinion upon the subject, and that is, that whatever may be the proper 
use of the electric light—either the are or the incandescent form—neither of 
them is so suitable for lighting large spaces as gas. I quite feel that, coming 
from me, this sounds very much like ‘‘ There is nothing like leather ;” but 
my opinion is founded on careful observatious of electric lights in use, jcined 
to a study of the system on which they are worked, and I think I can show a 
good foundation for my assertion of the superiority of gas. 
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First, as I stated in my letter to the Times, published on Oct. 11, 1878, 
the electric light is deficient in volume. What I mean by this I will illus- 
trate in the following manner: It has long been customary—previously to 
the introduction of gas and even since—to light large spaces where such 
work as the unloading of barges on rivers, the loading and unloading of 
heavy goods, and general rough outdoor work is being performed, by means 
of braziers, or, as they are generally called, ‘‘ devils.” These braziers are 
usually from 12 to 15 inches high, and about 10 or 12 inches broad, and 
when the coal or coke with which the are filled is in a state of low incan- 
descence—viz., orange red—they diffuse a large volume of light, which cov- 
ers a surprisingly wide space. The shadows of projecting objects on the 
ground are very slight, and for this reason this kind of illumination is often 
thought to be superior to other systems of lighting, more especially for work 
done on the water. I believe that one of these braziers, of large dimensions, 
used as a lighthouse light, is said by mariners to be more useful in very hazy 
weather than the most improved lighthouse lamp. I think, however, this is 
not correct, because the volume of light, though extremely great, is of too 
low intensity to enable it to penetrate through even a slight mist as the light 
from a Wigham gas burneréuch as is used at the Howth Bailey light, off the 
coast of Ireland, or the improved lamp now in use by the Trinity Board, and 
jmproved by Mr. J. N. Douglass, their engineer. Professor Tyndall has de- 
clared the Howth Bailey gas light to be superior to the electric light for foggy 
weather. But the amount of light developed by an ordinary brazier such as 
I have described may be taken as generally not less than from 600 to 1,000 
candles, according to the degree of incandescence. 

Now the very opposite to this light of low intensity and great volume is the 
electric light. The brazier has a radiant illuminating surface of about 500 
square inches, one-half of which is fully available in any direction. An elec- 
tric light of 1,000-candle power has only a total illuminating surface of about 
12 square tenths of an inch, only 6 of which are fully available in any direc- 
tion. The comparison of radiant illuminating surface is therefore as 50,000 
is to 6; so the brazier possesses 8,000 times more radiant illuminating surface 
than the electric light. This latter is therefore a light of high intensity, but 
of low volume. In the Dover lighthouses the electric lights are of about 
7,000 candles, measured in the photometer, and when placed in their admir- 
ably arranged Fresnel dioptric lanterns, the small but very intense point of 
light is developed out into a large surface of light of much lower intensity 
but greater volume, and they have a radiant illuminating surface of about 36 
square feet. At 20 miles distance on a clear night the lights appear to be 
about the size of one’s hand, or sometimes even larger than this. Now it is 
evident that if the lanterns were taken off, and the naked light only shown, 
at a comparatively short distance from the shore the apparent size of the 
light would not be larger than a pin’s head, although it would still possess in 
itself the full measured or nominal light of 7,000 candles. This light would, 
however, be useless to cover the space required, or to enable it to be dis- 
tinctly seen by the naked eye at a very few miles from the shore. It is even 
probable that the light of a candle, or at least a small lamp, would at a short 
distance be more effective than this powerfully intense electric light. It is 
therefore clear that a light suitable for large spaces, or for lighthouses, must 
possess not only a certain intensity, but also a certain volume corresponding 
to its intensity. 

To bring this point more closely home, I propose to instance the electric 
light in the city and on the ‘Thames Embankment. It has been stated in the 
public prints that the Jablochkoff lights on the Thames Embankment are 
equal to 300 or more candles, and that the Brush electric lights in the city 
are equal to 2,000 candles. I am not disposed to say that they would not 
realize something like these figures if taken out of their lanterns, at their 
best state of burning, and placed at a suitable angle in a short photometer. 
But I have found that when they are tested in their places as they are used 
in their lanterns or globes on top of lamp columns 11, 13, 15, or 16 feet high, 
they do not actually realize these illuminating powers. 

The accompanying table of experiments made on two clear nights lately 
will give an idea of the amount of effective light which really reaches the 
ground. The standard of light that I have used for comparison is a Keates’s 
jamp burning spermaceti oil, provided with a Methven slit placed across the 
flame of the burner, instead of vertically as in the Methven standard of light. 
The slit is of such size as to allow a portion of the whole light of the lamp 
equal to 2 candles to pass through it. This standard light, which I find is 
constant, is enclosed in a dark chamber properly ventilated ; the front part 
of the chamber communicating by means of a square wooden tube with one 
side of the comparison disc. This disc is shaped like the letter A, and cov- 
ered on both sides with white paper. On each side of the disc is pasted a 
cutting from a newspaper, one-half the reading being on one side and the other 
half on the other. The two sides are separated by means of a partition, 
which is carried up some distance above the discs. One side—that nearest 
the lamp—is covered so that no other light but that of the lamp can fall upon 
it ; the other side is left open to receive the full light from the electric or 
other light to be examined. A mirror properly placed enables the observer 


to see both sides of the disc at once, and thus to judge of the relative amount 
of light falling on each. The standard degree of light I have adopted is 
therefore equal to that which will fall on a white surface from the rays of two 
candles placed at a distance of 3 feet from that surface. The photometer as 





PORTABLE PHOTOMETER.—A, standard of light, with screen in front; B, adjustable reflector ; 


C, reflected image of the two discs standing on a glass table. The dotted line shows the angle of 
light for the lamp being tested. 


thus used is on the Church and Mann principle, as you will perceive ; but it 
may be arranged on the King principle, and thus be used to measure the 
amount of light falling in any part of a roadway at a distance of 3 feet from 
the ground. 

Experiments on Two Separate Nights with Vurious Electric Lamps. 











Positi Horizontal | Vertical | Actual 
osition. Distance. | Height. Distance 


duce the same Re- 


calculated to pro- 
sult. 


Size of Gas Lamp 





| ft. in. | ft. in. ft. in.j/Candles} h. m 
1 | Lamp on kerb under 

| Waterloo Bridge..... 26 3 8 4 27 TF] 169.0} 10 25 
2 | First Post, Somersetf 

| House. ....0. 00: seeceeses 34 3 | 13 0, 36 8] 297.0] 10 35 
3 | Same with violet rays..J 35 6) 9, 9 | 

Medium.) 29 05 32 3 | 13 0, 3410] 269.0] 10 39 
4 | First post, Temple Sta- 

| tion from Westmins- 

| ter(lamps going out) 31 3 | 13:0) 33 6] 249.0] 10 45 
5 | First post, Temple Li- 

> eee 31 103 13 0), 34 3] 259.0] 10 55 


6 | Second post fr’m Black- 
friars Bridge towar 











| Westminster ........... 31 9 | 13 0| 34 14 @8ef n 5 
7 | At Refuge (Brush),J 488) ,-, | 4- g | 
|" Blackfriars Bridge.) 46.3547 © | 17 9} 50 6 557.2) 41 15 
8 | In front of Timex office 819) gp ¢ = 44 6 | 81 34 1466.61 11 95 
(same side) ............ 80 0) | 
9 | Corner of Ludgate Stn. 29 7 | 1110) 31 6f 120.4 7 11 50 
10 | Brush, corner of Bride \ 
Lane, with photome- 
ter down lane ........ 50 0 ll 6 51 3 582.4 11 55 
11 | Do, with photometer | 
toward bridge .... .. 39 0 11 6 40 4 § 320.8] 12 0 
12 Do, with photometer 
across road ............ 33 (0 11 6| 34 9 267.4 12 5 
1 Lamp next land’g steps 25 0 13 0 28 34177 4] 10 30 
2 Fifth Lamp from West- 
minster Bridge. ..... 22 8 13 0 26 131150 2] 10 35 
$3 | Fourth do ...........:.0 17 6 13 0 21109107 4] 10 45 
4 Same with photometer 
ee 18 8 13 0 22 97114 4 7 11 10 
5 | Next Floating Baths, 
with fluted glass lan- 
DUR, nacpenncaacese spaced 30 6 13 0 33 349242 OF 11 20 
6 | Lamp on kerb under 
Waterloo Bridge...... 29 3 8 4, 30 44204 OF 11 30 
7 At Refuge (Brush), 
Blackfriars Bridge... 33 7 17 0 37 99315 4] 11 50 
8 No. 9 Brush Lamp, in} 28 8) oo « 11 10 
Bridge street. ......... 29 8) thes $1 5ff 220 4) 11 55 
9 | Do, burning low. ...... 23 3 1110, 26 19150 2] 12 0 
10 Do, with moonin direc 
fap big as pamebeanaeed 26 2 1110 30 947209 Of 12 8 
11 Corner of Ludgate Hi 
Station ...... sidinnnul 20 0 1110; 23 349119 4] 12 15 

















Note.—Standard, 2 candles, 3 ft. from dise; height of disc from ground, 8 ft, 
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Illuminating Power of Different Kinds of Gas Lamps as Burning in the 
Public Streets in Various Parts of London. 











. ee : Angle of 
No. oe Mery wos Rays of Result. Time. 

istance. eight. ance. Light. 
ft. in. ft. in. ft. in. Deg. Candles. h. m. 
1 44 lil 15 4 47 7 19 501.4 10 35 
2 22 0 . 6 23 #9 23 125.3 10 50 
3 42 4 12 1 44 4 17 436.0 11 40 
4 a7 4 10 3 29 2 21 188.0 10 55 
5 28 1 10 0 29 & 20 195.0 10 58 
6 38 5 15 6 41 5 19 380.0 11 40 
7 42 6 15 6 45 4 20 456.0 11 10 
s8 30)0=—68 8 6 3l 9 16 224.4 11 30 
9 37.3 14 O ss =«9 22 350.3 11 33 
10 366=CO«9 12 9 38 «(9 19 290.0 11 48 
il 29 6 12 9 32 3 23 232.0 11 50 
12 20 10 S:. °@ 22 7 23 113.2 11 58 
13 29 7 16 |S 31 10 22 224.6 12 4 








Note.—The standard was 2 candles, 3 feet from disc; height of disc from 


ground, 3 feet. 


On the 5th of the present month, on a very fine, clear evening, I found 
that at 11.10 p.m. one of the Jablochkoff lamps (No. 4 on the list) on the 
Thames Embankment gave a light equal to 2 candles at 3 feet from the disc 
at a distance of 18 ft. 8 in. in a horizontal line. The height of the post above 
the level of the dise being 13 feet, the angle of the ray was 35} degrees. 
(See accompanying diagram.) This being so, a gas lamp of the nominal 
power of 114.4 candles would, according to calculation, give a like result. 
As a matter of fact, however, a gas lamp of the nominal power of 60 
‘vandles, consuming 25 cubic feet of gas per hour, which has, with a 
great many others of the same kind, been burning in the public streets 
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for many months past, gave on the 9th of June (when measured by | 


the same standard) a light equal to 125.3 candles. The distance from 
the post was 22 feet in a horizontal line, and the light was 9 feet above 
the dise of the photometer ; the angle of the ray was therefore 23 degrees. 


It is necessary to mention here, in order that you may understand clearly 


| 


not. The gas lamp gave its light the same in all directions round the post. 
The electric lamp in the latter case did not appear to do so; the results 
being: 


nee PRETO Ce Ce eT eee 582.0 candles, 
On pavement toward Bridge, at right an-) — ,, 
. ; / 320.8 « 
gles with Bride Lane................ 


Across road in direct line with Bride Lane. 267.4 ze 





MMS fats bec aa eh 66 Re dd Kubwa Oe 1170.2 candles. 





Average of the three observations......... 390.2 candles. 

Nearly in front of the 7imes office, in Queen Victoria Street, is a lamp 
on the Lontin system, which produced the standard light on the disc, at a 
distance of 80 feet 6 in. from the post on a horizontal line. This is the most 
powerful light I have yet tested. To produce the same amount of light by 
gas would require a lamp of 1,466-candle power. Calculating from the results 
given in respect of the gas lamp before mentioned, a similar lamp of larger 
dimensions, and consuming about 280 cubic feet of gas per hour, would equal 
this light. 

Those of you who have seen the electric lamps and some of the larger gas 
lamps in use in all parts of the country, the nomifal illuminating power of 
which does not exceed 300 or 400 candles, must have remarked that the nom- 
inally much more powerful electric lights do not light the ground better than 
those gas lamps. It is aremarkable fact that although, at the Electrical Exhibi- 
tion at the Crystal Palace, the electric lights in that part of the Nave where 
the Kings’ and Queens’ screen is numbered many thousands of candles, it was 
not possible from the Center Transept to tell the time by the large clock at 
the south end of the Palace, which is much more than 20 feet in diameter, 
and has figures above 6 feet in length. Yet I need not tell you that if that 
part of the Palace had been lighted by gas to a tithe of the nominal number 
of candles which the electric light was said to represent, it would have been 
a very easy matter to read the time on a much smaller dial. 

You will naturally expect that I should be able to give some reason for 
this curious fact. This reason is another of my arguments why the electric 


light is not so suitable as gas for lighting large spaces. The electric light is 


| composed largely of highly refrangible rays which move at a very high rate 


of velocity. To illustrate this, let me refer for a moment to the brezier. 


the bearing of the observation as to angles, that in a published report which There we have a great number of heat rays which are the least refrangible, 
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I have before me, dated May 24, 1882 (see Appendix), Professor W. E. 
Ayrton and Mr. John Perry say that ‘‘ with all electric lights the intensity 
of the illumination is different for different angles in the same vertical 
plane ;” and as the summary of the results of their observations at different 
angles of inclination they give the following : 


PRIN osc tows snes s coe 1129) Candles per horse 
SNE, 6 6 cree Pp 6S Cb we 2637 > power electrically 
BE GMIOUIS asin voc sd cessed 3042) given to the lamp. 


The electric light, therefore, in this instance appears to have the least 


angle, I think you will perceive from these facts that if the cost of the elec- 


| 


and which are generally supposed to be invisible to our organs of sight, be- 


cause of the comparatively low rate of speed at which they move. But this 


| heat ray, as pointed out to us by Professor Tyndall, is an enormous moun- 


tric lights is a slippery subject to get hold of, the estimation of their illumin- | 


ating power is enough to puzzle the most experienced photometrists. 
At the refuge near Dr. Keyser’s Hotel at Blackfriars, I found on the same 


night that the Brush electric light there produced the standard light of 2 | 
candles on the dise at a distance of 47 feet 6 in. from the post in a horizontal | 


The height of the post was 17 feet above the photometer disc ; the 
Consequently, according to calcula- 


line. 
angle of ray was therefore 20 degrees, 
tion, a gas burner of the nominal power of 557 sperm candles would have 
produced the same result. As a matter of fact, on the night above stated, at 
10.35 p.m., a gas lamp which has been burning in the public streets for many 
months, gave (measured by the same instrument) a light equal to 501.4 
candles, with a consumption of 90 cubic feet of gas per hour, at.a distance of 
44 ft. 11 in. from the post in a horizontal line. The height of the lamp above 
the dise was 15 ft. 4 in.; the angle of the ray was therefore 19 degrees, In 
this instance the Brush light had slightly the best angle. 

In both cases the gas lamp gave a constant light, and the electric light did 





And between this heat 
ray and that part of the solar spectrum approaching to yellow there are a 


tain amongst the other rays of the solar spectrum. 


number of dark red, red, bright red, and orange rays of low refrangibility 
and slow movement, which are useful to us when they are not interfered with 
by the more rapidly moving and more highly refrangible rays which irritate 
the optic nerve most violently, and render it as it were insensitive to the rays 
of low intensity. Captain Abney, of South Kensington, who has done more 
than perhaps any man living to elucidate the theory of photography, has 
shown us that even the red ray can be photographed, and thus that it prob- 
ably must have a sensible effect on the human eye, more useful for the pur- 
poses of vision than has before been supposed. 

Now the electric light, compared with the brazier, possesses few heat rays, 


| but has an enormous quantity of rays belonging to the other end of the solar 


spectrum ; notably the other invisible ray which is the antithesis of the heat 
Professor Tyndall tells us that to 
produce the extreme violet rays the retina of the eye is struck 789 millions of 


ray—I mean the actinic or chemical ray. 


times in a single second, and that at this point the retina ceases to be useful 
as.an organ of vision. ‘This ray is, however, the most useful to photogra- 
phers, but does not appear at ail useful in artificial lighting. On the 
trary, nature provides us in summer evenings with a light which is good and 


con- 


strong enough for working indoors a3 well as out, and which, after the glare 
of full day, is most acceptable to the sight. The light is pure or very slightly 
yellow or rosy from the last beams of the setting sun, but is almost devoid a 
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the actinic or violet rays, although it possesses the pale green ray and all the 
others from that toward the red. Therefore it is grateful to the sight, and is 
powerful to illuminate us ; in fact, it possesses volume and sufficient inten- 
sity without the violently refrangible and high-velocity rays which require 
the strong golden beams of the sun to correct and tone down their effect, and 
prevent them from being injurious to the human eye. 

This evening light is, in my opinion, what we require to replace the light 
But this we most decidedly do not get from 
electricity in the are form, as it is now used for lighting large interior or ex- 


of day after the sun has set. 
terior spaces. But we can obtain such a light from gas, as I shall be able to 
show a little further on. Lastly, the highly refrangible rays are scattered 
and diverted from their course by molecules of water, and do not reach the 
point to which it is the intention they should be directed, even in the ordin- 
ary moist state of the atmosphere on a fine evening. 

Here it is necessary to mention another fact for which we are indebted to the 
scientific research of Professor Tyndall—viz., that a ray of light is absolutely 
invisible unless it strikes upon something which may reflect it. Now, bear- 
ing this fact in mind, and remembering also that the heat and red rays, in 
passing through a globe of water, go nearly straight through—all the others 
(the orange, yellow, green, blue, and violet) being more and more bent out 
of their course in the order in which I have mentioned them, till in this last 
visible ray, still more in the actinic ray, they reach their highest degree of 
refrangibility—it is clear that a light which is largely composed of these rays 
cannot be so serviceable for artificially illuminating a space, whether interior 
or exterior, as one that possesses the most rays of a lower refrangibility, com- 
bined with a sufficient volume of those rays which give intensity to the 
light. 
light. 

It has been and will be argued that gas can never represent that mellow 
evening light which I have spoken of. On this point I have to recite a most 
interesting experiment which has only been tried within the last few days. I 
have spoken of the lighting of the House of Commons, and mentioned the 
failure to give equal satisfaction to that experienced with gas lighting, which 
resulted from the trial of the electric light proposed to be employed instead 
of gas, From what I have said as to the peculiarities of the are light, you 
will, I think, be able to see why it conld not be so successful as gas. 

It has been urged that the color of the gas light is not like that of day—it 
is yellow and smoky. 


This is the combination which we have readily available in gas 


In the House of Commons it is not easy to show 
whether it is or is not like the daylight, because the gas light does not come 
from the same point as the daylight, and therefore the change of position 
tells us when gas is lighting the House. But in the new Reading Town Hall, 
which was opened on the 31st of May last, the architect has arranged a glass 
cove round the hall under the ceiling line. The daylight enters the hall first 
through skylights on the external roof, and then descends through the glass 
cove. Behind the glass cove, at a short distance from it, are placed the gas 
lights, each of 100-candle power, and each provided with a ventilating shaft 
to carry off the products of combustion. Thus the daylight and the gas light 
enter the hall from the same points ; the consequence being that the follow- 
ing experiment, as to the relative color of gas light by daylight could be and 
was tried on the opening day: 

A concert commenced in the hall at half-past seven, or at the time when 
the area was well lighted by the evening light I have spoken of, so that small 
print could very easily be read in any part. The last beams of the setting 
sun fell on the skylights of the roof, producing a fine mellow, soft, white 
light. The gas was then turned on to its full power—9,000 candles for the 
entire hall. No difference could be detected in the light till the concert came 
to an end at eleven o'clock. The daylight gradually went, and the gas light 
imperceptibly took its place ; and it was remarked by everyone that the 
change from daylight to gas light had not been noticed. One of the public 
journals of Reading mentioned this fact. So much did the gas light resemble 
daylight that some of the audience found that it was dark when they went 
out of the hall, between the parts, having imagined they had been sitting in 
daylight all the time. 

It is remarkable that when the daylight was lighting the hall and the gas 
lights were turned full on, they did not appear to alter the color or illuminat- 
ing power in any way, But as the daylight disappeared they took up the 
Like the House of Commons, this hall cannot be in the least de- 
gree affected by the heat or products of combustion from the burning gas. 

This, then, I say, fulfills all the conditions of artificial lighting as to color. 
softness, and volume of light, with perfect steadiness and control, an absence 
of highly refrangible and chemical rays, and with no products of combustion 
to vitiate or heat the atmosphere. 


lighting. 


Is not this, I ask, a suitable light for any 
of those museums or libraries of which we have heard so much ? And 
does any system of electric lighting fulfill any of these conditions so well as 
gas ? 

As to open spaces, where the combustion products ean escape into the air, 
he conditions of lighting, however difficult to fulfill by an electric system, 
are easily and silently done by gas without the least uncertainty, and with an] 





More 
than this, gas is steady ; and I only wish anyone who likes to talk about the 
steadiness of the electric light would try it in situ in the public streets as I 
He would soon find that the difficulty experienced by the Irish- 
man in counting one of his little pigs is one of the things still to be got over 


entire absence of supervision at any of the points of illumination, 


have done. 


by the electricians before gas can be abolished. 

I think I need not in this paper, which is sufficiently long already, mention 
anything with regard to the lighting of large spaces by incandescent lamps. 
Although the color of the light is more nearly approaching the proper condi- 
tions of useful artificial light, yet it is abundantly clear, from the number of 
lamps always required to light even a small space, that they do not possess 
much volume. Independently of this, their extreme delicacy will probably 
preclude their employment in places where delicate fingers are not con- 
stantly available for their careful manipulation. These cannot, for open 
spaces, such as squares, railway stations, docks, etc., pretend to any serious 
rivalry with gas, either in point of usefulness, steadiness, readiness, or 
cheapness. 

As regards the lighting of large interior spaces, such as workshops, in 
which there are particular dangers from fire to be guarded against, it has 
been stated and believed by the public that gas cannot so well be employed 
as electricity. Let me just instance the large new workshops of Messrs. 
Mowlem, Burt, and Freeman, in Westminster, which, after serious consider- 
ation and visits to electric lighting exhibitions on the part of the principals, 
was finally lighted by gas, after a clearly demonstrative experiment that this 
system was cheaper, readier, better, and safer than any electric light. I am 
authorized by these gentlemen, who have expressed themselves thoroughly 
satisfied with the lighting, to say this. The gas lights, each of which equals 
100 candles, are enclosed in lanterns, which are locked, and are lighted by 
flash jets left burning inside without opening the lamps. 
though there are small shavings constantly flying about from the machinery, 
none of them come into contact with the lights. The experience of incan- 
descent and other electric lamps does not show them to be any safer than 


Therefore, al- 


gas. 

It is the case that from time to time gentlemen having a very little ac- 
quaintance with gas and less with electricity rush into the columns of the 
Times and other journals and give particulars of the cost of electric lighting 
in comparison with gas. With that delightful archness which arises from 
their ignorance, they usually omit from these calculations the not unimpor- 
tant items of rent, rates, and taxes, and the most important item of all— 
profit. Perhaps, under the circumstances, they ought to be pardoned this 
latter omission, as it is generally believed that it has not yet appeared in 
electric lighting accounts, excepting in the way of speculation. 

But I feel that it is needless to weary you and myself with any attempt to 
demonstrate the relative cost of electricity and gas till some scientific con- 
clusion is arrived at as to what is an electrical horse power. How is a horse 
power to be electrically given to a lamp? What is an electrical candle? 
What is the proper angle at which electric lights are to be examined ; and, 
consequently, what is the corresponding angle for the gas light to be tested 
in comparison with any electric light? Lastly, is the principle that light de- 
creases as the square of the distance to rule the construction of electric pho- 
tometers as it does those used for gas? Sufficient for me, in this paper, to 
feel that I have proved that gas is steadier and readier, and more useful for 
the purpose of lighting large interior and exterior spaces than electricity. 

The Times, in its issue of the 3d of June, had a leader on the prospects of 
electricity, and after mentioning that, according to Professor Crookes, the in- 
candescent electric lights will be cheaper than gas, when certain charges 
incidental to the mode in which he obtains his power have been disposed of, 
Says : 

‘«Tt must be remembered, however, both in regard to this and to street 
lighting, that any comparison now made, in respect either of cost or of illum- 
ination, is made with gas very imperfectly applied. Gas when first introduced 
presented so many advantages over the lights which had preceded it that it 
afforded an amount of satisfaction in excess of its actual merits ; and it is still 
being consumed in many places on a plan which in the present day may al- 
most be called barbarous. Within the last few years greatly improved 
burners have been introduced, and the attention of gas engineers has been 
keenly directed to the subject by the competition of electricity. There are 
many streets in London which show how much ordinary gas lighting might 
be improved, and there can be little doubt that the improvements now to be 
seen are but the precursors of others. It would therefore be premature to 
suppose that the claims of electricity will have to be weighed only against 
those of gas as now commonly employed, and not against gas employed under 
more advantageous conditions,” 

Professor Crookes is a customer of the Gas Light and Coke Company to 
the extent of about 500 feet of gas per night for two rooms which were nev« 
before lighted by gas ; so that if many of the rich go and do likewise the sale 
of gas is likely to be increased very considerably for lighting houses and 
roorms to which it was before a stranger. Messrs. Samuel Brothers, of 
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Ludgate Hill, the well-known tailors, light their show rooms by the Jabloch- 
koff light, which is the electric light nearest approaching to the conditions of 
a gas burner or candle. They have 20 lights, and employ a gas engine 
which costs 2s, per hour for gas, and develops 23-horse power by indication 
whilst the lights are on, The illuminating power of each lamp is not known 
at present. Gas is an incandescent light of very large volume as compared 
to the almost invisible filaments from which the electric light is radiated. 
The comparison between the two is almost as great as that between the bra- 
zier and the electric lamp. 

As the Times remarks, improvements are continually going on ; and I can 
assure you, from my personal knowledge, that there is a very sharp competi- 
tion in gas, independently of the outside competition of the electric light. 
The result of this must and will be improvements in the use of gas and of all 
kinds of apparatus employed with it. Those inconveniences which generally 
attend its use now—such as heat and the products of combustion—will dis- 
appear rapidly ; and in saying this I feel I have a much more solid founda- 
tion for the expression of my hope than those enthusiasts who make use of 
the glib assertion, ‘‘Oh, they will get over that,” to cover all those defects, 
which have been the faithful and never-absent companions of the electric 
light ever since it made its appearance four years ago. 

The electric light is a scientific light, and so is gas light, and with all im- 
provements which are capable of being made iu both, electricity will find it 
very hard, when the novelty has worn off, to find a permanent place by the 
side of gas. It cannot replace it. 

Appendix. 
City AND GuriLps or Lonpon TrcunicaL CoLuEGE, } 
CowPerR Srreet, Frixssury, E.C., May 24, 1882. 4 

We have examined the “ Standard” electric light at the Crystal Palace, 
making photometric observations of the illumination in standard candles, 
and simultaneous measurements of the horse power electrically given to the 
lamp. 

The light was examined through green glass and through red glass respec- 
tively, so as to compare the green rays of the light with the green rays of the 
candle, and the red rays of the light with the red rays of the candle. Pho- 
tometric measurements were also made of the rays coming from the lamp at 
different angles of inclination, since with all electric lights the intensity of 
the illumination is different for different angles in the same vertical plane. 

The accompanying table gives a very short summary of the results—a con- 
siderable number of measurements having been made at different angles of 
inclination : 

Mean Number of Standard Candles 


per Horse Power electrically given 
to the Lamp. 


Angle of Rays coming from Electric 
Light to Photometer. 


Se COO er re (263 ke, 
NE a nace na ol gold es icy Ca ares Avo bw has 2637 
NN ON, fond cla ge ara Wik a 8 wie SR aw a, Vm sc 3042 


The illumination is measured in standard candles, and represents the true 
candle power of the lamp. 

The light was white, exceedingly steady, and free from all blinking, the 
current passing through the lamp and the electo-motive force between the 
carbons varying very little through the whole of the measurements. 

(Signed) W. E. Ayrton, 
JouN PERRY. 


DISCUSSION, 


Mr. C. R. Mead (Sutton) said that Mr. Sugg had added one more to the 
many obligations due to him for what he had done for the gas industry. He 
had taken a great deal of pains to show the value of electric lamps. He was 
not himself disposed to disparage the value of electricity as a means of light- 
ing, having lived long enough to see many things which were pronounced 
impossible become not only possible but very useful. During the time the 
electric light was exhibited at the Crystal Palace he went there at least once 
a week to endeavor to ascertain what was doing. He counted the number of 
engines and inquired the power ; and the result, although rather doubtful, 
seemed to be that they had about 1,500-horse power for lighting the Palace. 
He was told that the are electric light was especially good, as colors could be 
distinguished quite as well by it as by daylight ; but presently he was told 
that the most useful light was the incandescent light. Now this light did 
not possess the quality of enabling one to distinguish colors by night as well 
as by day, because practically it was the same color as gas light. He took a 
number of people to see the electric light at the Palace, and of course in 
many cases their minds were made up that the electric light was the light of 
the future, and was ti: supersede gas—that it was altogether more brilliant, 
more convenient, and less objectionable. Now there happened to be one 
particular room lighted by the Edison light, and by standing in a certain 
position in that room one could look across a large number of incandescent 
lights into a room lighted by gas ; and his practice was to take these gentle- 
men, so much in favor of electricity, into one corner of that room, and ask 





them where the electricity was discontinued and gas commenced. There 
was only one occasion out of a large number when they were able to tell him, 
and that was on a particular night when the wind, being rather high, caused 
the gas lights to flicker. Electric light and gas light were so much alike that 
it was impossible to distinguish them had it not been for the flickering. As 
to the cost of lighting, one town he had to do with was very badly lighted by 
the commissioners, inasmuch as they adopted the old practice of getting the 


light at the lowest possible cost; and it was not a question of lighting the 


streets, but for how small a sum of money they could pretend to light them. 
There they had the average meter system, and employed their own lamp- 
lighters. The agent of one of the most active eleetrie light companies was 
invited to tender to light the place by electricity, as it was said it could be 
done much cheaper than by gas. He selected a small part of the town, 
where there was the greatest amount of lighting, and offered to light that 
small part at 24 times the cost of gas. This the commissioners declined, and 
then the agent said that as they had given him some trouble he ought to re- 
ceive some remuneration for it. At the following meeting of the council this 
remarkable resolution was unanimously passed: ‘‘ That if anything this gen- 
tleman has done induces the gas company to reduce the price of gas 10 per 
cent., the council make him a present of 50 guineas.”’ 

Mr. H. Woodall (Leeds) said the paper suggested a consideration which 
arose with regard to some others of a technical character, that it would be 
almost as well if they were read at one meeting and discussed at the next. It 
was perfectly impossible for members to place themselves on the same datum 
line as the reader of the paper. He brought before them facts which it was 
impossible to discuss, because they were so distinctly his own; and before 
they could really enter on a discussion they would require to’ make experi- 
ments in his own way. However, they must do the best they could with 
what practical experience they had. It might be known to many of the 
members that last October ‘‘the foremost man in all ths world” visited 
Leeds ; and, knowing that those who had in charge the arrangements for the 
occasion had resolved to light the banqueting room by the electric light, he 
(Mr. Woodall) ventured to address them on the folly of trusting such an ar- 
rangement. They fell in with the recommendation that the place should 
also be lighted by gas. Upon entering into the contract he found that the 
Brush Electric Light Company had already lighted the place, after a fashion, 
with six electric lamps, estimated at 2,000 candles each ; consequently the 
banqueting room was lighted, according to their statement, with 12,000 can- 
dles, Two or three days after he had entered on his work a friend of his 
told him that he had been.amongst the electricians, and that they were 
gloating amongst themselves over what was to be the upshot of the contest. 
They were going to show the people of Leeds the fumes of the smoky, dirty 
gas light on the wall by the glare of the electric light. He told his friend 
not to trouble himself, but to come down in the evening, when one-third of 
the gas burners would be lighted. At the time stated they lighted the gas 
lamps, the illuminating power of which could not at the utmost have ex- 
ceeded 3,000 candles. The 12,000 candles of the Brush light were all on one 
side of the line of gas jets, but so far from the shadow of the gas flame being 
shown on the wall, it was a positive fact that the six Brush lamps appeared 
to be no more than baubles put in for ornamentation rather than to produce 
light, whilst the rich mellow tone of the gas light, suggestive of warm hospi- 
tality, was not dimiuished in the slightest degree, After the first experiment 
the six Brush lamps were removed, and eight Cromptou lamps of 4,000 can- 
dle power were substituted ; 14-horse power being added to the engine 
power. After that he thought the highest compliment which could be paid 
to gas lighting was this—that the gentlemen of the press stated, on the ocea- 
sion of the banquet, that the electric lamps burnt with remarkable constancy ; 
the fact being that three of the lamps (and those, too, in the immediate 
vicinity of the speakers) went out at least twenty times during the evening, 
and one of them altogether, and yet such was the blaze of the gas lamps, 
and the solid warmth and glow throughout the place, that the coming and 
going of these twelve thousand candles was not noticed at all except by in- 
terested parties. 

Mr. G. Bray (Leeds) thought Mr. Woodall might have stated that the 
splendid results he had referred to were obtained by the use of Bray’s burn- 
ers; but he supposed he was too modest to tell the whole truth. He (Mr. 
Bray) must confess that he came to listea to the paper in a somewhat war- 
like frame of mind; however, the non-belligereat character of the paper ren- 
dered it unnecessary for him to allude to any controversial matters. It was 
pretty well known that there had been certain matters to settle between Mr, 
Sugg and himself ; but he must say that Mr. Sugg had read a first-class 
paper, and one which, after all, must be referred to when information re- 
garding the ostensible illuminating power of the electric light was looked 
for. He wished now he could stop, and say nothing more; but he felt that 
they were at a juncture when if he did not say something it would be looked 
back to, and pointed to as a time when he had an opportunity of stating what 
he considered his position to be with regard to improvements in gas burners, 
and particularly such as were to be used for the purpose of competing with 
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; 
the electric light both for indoor and outdoor purposes. He could not speak 
on this subject without being personal to himself, if not to anyone else ; and 
he trusted that he should be pardoned. He claimed that a most distinct de- 
parture was made in the combustion of coal gas in the year 1879. Mr. Sugg 
went in one direction with his Argand burners, and produced most distinct 
improvements ; and he (Mr. Bray) went in another 

Mr. G. Anderson here rose to order. He said no one had a greater admi- 
ration of Mr. Bray’s capabilities than he had; but he did not think the 
present was the right time to discuss personal questions, 

Mr. R. O. Paterson (who occupied the chair in the temporary absence of 
the President) said he was, when Mr. Anderson arose, about to point out to 
Mr. Bray that he was exceeding the limits of fair discussion on the paper 
before them. 
sympathy and forbearance to any and every gentleman ; but when contro- 
versial matters appeared to be looming in the distance, it became the duty of 
the Chairman to stop it. If Mr. Bray was prepared to discuss the paper 


The members were always ready to extend a large amount of 


before the meeting, he was quite sure he would be listened to with attention ; ; get hold of. 


but he must ask him to be brief, as there was another paper to be read that 
day. 

Mr. Bray said he thought perhaps he might have been allowed—especially 
as he saw two Argand burners in front of him—to allude to the system of 
burners which was of his invention, and to have stated briefly his position in 
regard to the questions at issue between him and Mr. Sugg; but he would 
now content himself by referring to one remark in the paper. It was stated 
in the early part of it that a 60-candle power burner was consuming 25 cubic 
If a burner of this kind had been compared with the 
With 
16-candle gas and a new form of burner, which he (Mr. Bray) submitted was 
his invention, 24 cubic feet of gas per hour would produce a light of 80 


feet of gas per hour. 
electric light it would have put gas at a considerable disadvantage. 


candles, 

Mr. F. W. Hartley (London) said that Mr. Sugg had given an illustration 
of what had often occurred to him from his own experience—namely, that as 
a matter of fact lights of very high intensity were always over-estimated ; 
and he thought that Mr. Sugg had rather fallen into an error in this direc- 
tion. 

Mr. R. Mitchell (Edinburg) said when Her Majesty visited, Edinburgh in 
August last it was the expectation of every person that the principal street of 
the city was to be lighted with the Brush light, and every encouragement 
was given to it by the Town Council ; but when it was put up they only had 
So it went on, failure after failure, 
until the Corporation, after discussing the matter, unanimously agreed that 


it a few minutes, and it then went out. 


they could not, taking the uncertainty of it, as well As the expense, into con- 
At that time it was an 
important matter to show the Edinburgh public what could be done in the 


sideration, give it any longer a place in Edinburgh. 


Previous to this invasion of the 
electric light the Edinburgh people were starved with from 1} to'lj cubic 
feet per hour per lamp, giving a very miserable light indeed ; but since the 
trial of the electric light there had been a little improvement. 


way of street lighting at a very limited cost. 


Princes street 
had been lighted up by a few of Bray’s lanterns at the corners, and on the 
line of street by lanterns made by Messrs. Milne and Son, and these lights 
had a most satisfactory appearance. Princes street, with 32 are lights upon 
it, was never half so well lighted as it was with these lamps at the ordinary 
street distance with two jets in a row, and one of Bray's lights at each cor- 
ner. Another experiment they had made was with some of Siemens’ regen- 
erative burners. They found that with their Scotch gas they could not pass 
nearly the quantity stated through these burners ; but the results obtained 
were very satisfactory, so much so that they had taken down two electric 
light pillars, cut 3 feet off them, and placed Siemens burners on the top ; and 
the generally expressed opinion of those who saw the lamps the first night 
they were in operation was that it was the electric light in a new form. Mr. 
Sugg had drawn attention to one very important matter, to which gas engi- 
neers had not much attended until now—namely, that ventilation must go 
along with combustion. The plan adopted in the Reading Town Hall was 
admirable for large halls. 

Mr. E. Baker (Reading) said that, being connected with the town of Read- 
ing, he naturally took great interest in that part of the paper which referred 
to the lighting of the Reading Town Hall. It was originally intended that 
the hall should be lighted by means of electricity; but, as he was asked 
what he would really recommend, he need scarcely say, as Engineer to the 
He said, ‘If you will allow 
me to consult Mr. Sugg, I have not the slightest doubt we shall be able t 
get a lighting effect far superior to that which could be obtained from any 
form of electric lighting.” The lighting of the hall had therefore been car- 
ried out in the manner which had been described by Mr. Sugg. The burners 
were so arranged that none of the products of combustion, or of the heat 
from the gas, found its way into the hall. 


Reading Gas Company, what his answer was. 


The lights were placed behind 
the tinted glass alcove around the building, and in this way they obtained a 


it could possibly be. On the evening of the opening of the hall the experi- 
ment mentioned by Mr. Sugg took place. The gas light was turned on in 
full daylight at half-past seven, and he could say, with the greatest accuracy, 
that as the daylight decreased, and the gas took ‘up the lighting, the differ- 
ence was scarcely perceived, A gentlemen sitting in the hall remarked that 
it seemed to be a very long evening ; and, taking out his watch, said, ‘‘ Why, 
it is half-past nine, and it is broad daylight.” The inhabitants of Reading 
thoroughly appreciated the new form of lighting. With regard to the cost 
(which was, perhaps, the test of the whole thing, and which Mr. Sugg did 
not mention), it had been very carefully noted, and was found to be 
2,500 feet per hour, costing 7s. 3d., or £1 1s. 94. for the three hours’ con- 
sumption ; and, as Mr. Sugg had said, the illuminating power was equal to 
9,000 candles. 

Mr, Sugg, in reply, said Mr. Mead had remarked on the power used in 
producing the electric light at the Crystal Palace. He did not attempt to 
state the cost of the electric light, because it was such a slippery subject to 
He knew no more than anyone else about its cost; but he 
knew that, looking at the matter as Mr. Mead had done, from a_ practical 
point of view, the same thing was noticed at the Crystal Palace as in Paris, 
There was an enormous army of engines to do a small amount of lighting. 
No doubt the effect Mr. Mead noticed with regard to lighting was simply 
owing to what he had referred to—the small volume of light in proportion to 
its intensity. With regard to the statement made by Mr. Woodall as to the 
electric lights going out when they were not wanted to, he might say that he 
had found one of the lamps at the Crystal Palace, said to be of 3,000-candle 
power, always did this. Whether it was for friends or for foes, it always 
seemed to conduct itself in the same manner. He took several visitors to see 
it, and on every occasion the lamps went out. Mr. Hartley mentioned a fact 
which was perfectly well known to him (Mr. Sugg), that the electric light 
was vastly overrated. In making his estimates he had endeavored, as far as 
he could, to get, not the lowest amount of light that could be obtained, but 
a fair amount, and to give the greatest amount they would bear. In endeav- 
oring to bring the photometer up to the lights, they danced about so much 
that an exact observation could not be taken. In moving the photometer it 
would be necessary to run it backward and forward too rapidly ; but when 
ne had it as nearly as he could in the right position, he waited until the 
lights went up to the standard, and then gave them the most light they 
would produce at the time. Mr. Mitchell had mentioned the lamps in Edin- 
burgh. He (Mr. Sugg) had seen that splendid piece of electric lighting, and 
he must say that when the electric lights went out, if it had not been for the 
street ‘‘ Arabs ” of Edinburgh—who very soon found out the way to restore 
them, by climbing the pillars and giving them a shake—they would not have 
recovered themselves for a long time. If it had not been for this cireum- 
stance, the lamps would not have produced so good a light as they did. The 
lights that replaced them were Mr. Bray’s, and he (Mr. Sugg) had not had 
anything to do with it ; but he wished to say that the lighting by gas was, 
as it always had been—whether done by one or the other competitor—vastly 
superior to anything done by the electric light. He did not, in his tables, 
give the highest results gas was capable of producing, but he gave an aver- 
age, always endeavoring rather to understate what gas could do than to 
overstate it. He thought it safer to err in this way than to follow the lead 
of the electricians. 





{From the London “ Journal of Gas Lighting.”) 


The Present and the Future of the Gas Engine. 
x 

One of the usual pamphlets, forming part of the minutes of proceedings of 
the Institution of Civil Engineers, has been published, containing Mr. Du- 
gald Clerk’s paper on the ‘‘ Theory of the Gas Engine,” with an abstract of 
the discussion thereupon. It is always to be regretted that the Council of 
the Institution do not allow independent reports of their meetings to reach 
the public journals, but restrict publication of the proceedings to the official 
channel, Thus the paper now before us was read on the 4th of April ; and 
although considerable interest was manifested in the subject at the time, it 
was impossible to obtain a report of the proceedings. One great inconveni- 
ence arising from this system may be pointed out—the facility which it af- 
fords for the dissemination of the uncorrected opinions of the authors of 
papers, however false and misleading these may be. Thus the abstract of 
the paper was distributed by the Institution at the time, and was printed in 
the Journal, aud in several other scientific publications, very shortly after it 
had been read. 

Now supposing that Mr. Clerk had committed the gravest blunders in put- 
ting his facts together, and that these had been conclusively exposed in th» 
course of the subsequent discussion, not one word of such a correction or r 
futation could have reached the public, except through the very unsatisfee- 
tory medium of correspondence, Or, on the other hand, ‘supposing that a 
paper read at one of the ordinary meetings has reference to a matter of mere- 





perfectly diffused light, as little like moonlight and as much like daylight as | ly passing interest, on which the expression of the united opinions of the 
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members of the Institution would be welcomed by the public at large, there 
is no opportunity of this being made available by the ordinary media of pub- 
lic intercommunication. We would not for a moment be understood to dis- 


parage the excellent work done by the official reporter and the Secretary, | 


whom the minutes of the proceedings are eventually prepared for the press. 


There is everything to be said in favor of the system of allowing ample tin 


for the discussion of papers, for the revising of speeches, and for the collec- 
tion of correspondence on any debatable subject. Such a deliberate method | ner, 
of collecting opinions is calculated to ensure the most complete and authori- 
tative expression of opinion ; and it might be copied with advantage by other 
assemblies. But we contend, in addition, for the extension to the periodical 
press of permission to take and publish abstracts of the viva voce discussion 
of papers at the same time with the papers, in order that the public outside 
the Institution should not go half satisfied until the authorized report appears 


some months later. Such a relaxation of the ‘ cast-iron rule” of the Inst 
tution would prevent the possible dissemination of error, and would satisf 


the public interest in a subject while the matter is still fresh. It would not 
spoil the effect of the subsequent issue of the authorized excerpt, since the 
latter would contain details and additional information which would not be 
published in any periodical, Representations of views of this nature have 
been repeatedly urged upon the Council, but hitherto in vain. It is almost 
hopeless to expect a reform in this respect ; but we owe it to our readers to 
explain how it is that, on this occasion, we have been constrained to suspend 
comment on Mr, Clerk’s important paper until so long after the gist of it ap- 


peared in these pages. 


It will not, we trust, be assumed that the opinion above expressed, with 
reference to the present facility for the dissemination of false statements by 
authors of papers read at the Institution, has been formed with reference ti 
Mr. Clerx’s paper. It is an opinion based entirely on general grounds, and 
without reference to any particular example, still less to a communication 
manifesting so much scientific spirit and so temperately argued as this on the 
The paper is designed in the first place to set 
forth the reasons for the construction of the modern type of powerful gas 


‘‘ Theory of the Gas Engine.’ 


engines, and to lay down some of the principles upon which their econo 


my depends. It is well known that Mr. Clerk is the inventor of a gas engine 
which is at the present day the only practically successful rival of the Otto 
silent gas engines, Both of these engines exist by virtue of avoiding certain 


errors of theory or construction committed in their predecessors, and Mr 


Clerk essays to point out what these were, It will suffice to express the gist 
of a considerable portion of the paper, if not the whole, by saying that it is a 
homily, with proofs, of the economy of compression, Mr. Clerk shows that, 
taking all circumstances into consideration, a gas engine in which the mix- 
ture of gas and air is compressed before ignition, is capable of performing 
three times as much work from the same quantity of gas as an engine which 
does not use compression. This proposition leads Mr. Clerk into direct con- 
flict of opinion with Mr, Otto and his followers, who have always contended 


that the economy of the Otto engine is due to the gradual combustion of the 


weak mixture of gas and air in the cylinder, which is supposed to afford a 


gradual and expansive pressure, Mr. Clerk, on the contrary, argues that the 


mixture of gas and air in the modern gas engine is precisely the same as was 
used in the old Lenoir, which was a direct explosion engine without previous 
compression, and that the rate of inflammation is even quicker in the modern 


engine, Consequently the improved result is all due simply to compression, 


and not to any arrangement for dilution or stratification, The greatest draw- 


back to the economy of the present type of gas engines is the loss of heat 
through the sides of the cylinder, which requires to be kept cool by a cur- 
rent of water because of one set of considerations, while the necessity of 
keeping it hot internally is enforced by another set of principles. The re- 
sult of this conflict is to waste more than one-half of the available power of 
the gas, 

In the course of the discussion of Mr. Clerk’s paper, his views respecting 
the gradual ignition theory of Mr. Otto were warmly combated. It was ad- 
mitted on both sides that the diagram of the modern economical gas engine 
shows that pressure is somehow maintained in the closed cylinder through- 
out the stroke, although the inflammable mixture which, by its combustion, 
affords this expansive heat and pressure is only ignited momentarily at the 
commencement of the stroke. Mr. Otto says that this result is due to the 
fact that the dilute mixture does not all ignite simultaneously, but only by 
degrees, as the piston moves forward ; and thus the development of the heat 
and pressure, so to speak, is a following one. The author of the paper, as 
we have already remarked, believes the ignition of all the mixture contained 
in the cylinder to be instantaneous at the commencement of the stroke. 
How, then, does he account for the admitted “ following” development of 
heat and pressure? For it is evident that if the gas engine could be regard- 
ed, for a moment’s illustration, as a hot air engine, and supposing that the 
hot air could be delivered in the same way as steam to an engine cylinder, at 
an initial heat and pressure equal to that developed by the instantaneous 
combustion of the charge of gas and air in the cylinder of the gas engine, 





































































then so soon as the piston began to move, the pressure and heat would fall. 
It is admitted, however, that the heat is maintained beyond the range which 
hot air in this strictly parallel case would attain. How, therefore, if Mr. 
»y | Otto’s theory of gradual ignition is to be rejected, can this maintenance of 
heat—which is practically a continuous production of heat—be explained ? 
1e | Mr, Clerk falls back upon the somewhat obscure phenomena of dissociation 
in order to account for the facts, and uses it in a very ingenious man- 
He says that by the instantaneous ignition of the gaseous mixture 
a degree of temperature is attained beyond that at which dissociation begins. 
It has been established by M. St. Clair Deville that dissociation of carbonic 
acid begins at 1000° or 1100° €., and Mr. Clerk states that the highest tem- 
perature he has measured in his working cylinder is 1500°C. If both these 
data are to be relied upon, it follows that there is a certain amount of disso- 
ciation in the gaseous contents of the cylinder when the stroke begins. Now 
i- | the effect of dissociation is only produced at the expense of an amount of heat 
y | which is rendered latent by the work of separating the elements of the disso- 
ciated gases. Hence the sensible heat of an ignited mixture of gas and air 
can never be the theoretical maximum, because of the amount of heat bor- 
rowed for the work of dissociation, which may begin at 1000°C., and is pro- 
portionately increased until the compounds of combustion cannot exist at all. 
As the temperature falls again, the dissociated gases re-combine, and the 
latent heat is again rendered sensible and available for other work. Where- 
fore Mr. Clerk says that, although the explosive mixture in his own and the 
Otto engines is ignited instantaneously at the beginning of the stroke, some 
of the products are immediately dissociated in consequence of the extreme 
heat developed, and that it is the subsequent re-combination of these ele- 
ments which sets free the additional heat that is maintained throughout the 
stroke of the engine. Mr. Clerk, in short, says that the continuous develop- 
ment of heat in the engine is due to the effect of cooling from the previous 
excessive temperature ; while Mr. Otto denies that such excessive tempera- 
ture, or its attendant dissociation, occurs at all, and that the simple idea of 


slow combustion of the charge better explains the phenomenon. 
It has been no slight task to diSentangle the arguments of the two con- 
- | tending parties, and present them in the above simple form. It is not for us 
to incline to the one side or the other in this abstruse controversy, especially 
as the principal value of the distinction sought for appears to be in connee- 
tion with the question of patent right. It may be remarked, however, that 
. | the velocity of propagation of a wave of explosion through a gaseous mixture 
is, by recent researches of MM. Mallard and Le Chatelier and MM. Berthe- 
lot and Vielle, shown to be so great that it is difficult to believe Mr. Otto’s 
theory, which requires an appreciable time for the spread of ignition through 
a very small bulk of charge. Still, it must be confessed that Mr. Clerk has 
to make one or two crucial tests before his theory will meet with general ae- 
ceptance, 

It is impossible to peruse the paper and the discussion without feeling very 
strongly the force of Dr. Siemens’s remark, that the gas engine is at present 
in the condition of the steam engine in the days of Newcomen, It is well 
known that in the early steam engines of that era, after sufficient steam had 
been admitted to raise the piston, a jet of cold water was thrown into the 
cylinder to condense it and cause a vacuum. It is evident that the practice 
of circulating cold water around the outside of a gas engine cylinder is not a 
great advance upon this primitive device. Yet so long as the designers of 
gas engines remain content to admit that the gas which they use gives them 
more heat than they are able to turn into power, so that they are compelled 
to waste half of it through the sides of the cylinder, it is difficult to see how 
this practice of keeping the cylinder cool can be superseded. It is admitted, 
however, by the author, that in the large gas engines of the future, if ma- 
chines of this class are to supersede or rival steam engines, the cold cylinder 
must be dispensed with, and some suitable form of hot cylinder be applied in 
its stead. At present there is no hot cylinder gas engine in existence which 
san be regarded as completely solving the practical and theoretical problems 
such as are only partly satisfied by the cold cylinder engines, working with 
compression, The gas engine is already ‘‘ differentiated” in two kinds, 
There is the simple explosive engine of the ‘‘ Bisschop” order, which does 
not compress its charge, and is only economical in comparison with small 
power below the range of applicability of the usual working sizes of steam 
engines. And, besides this, there is the horizontal engine of the Otto and 
Clerk types, which compresses its charge, and competes with the steam en- 
gine in economy of working up to about 50-horse power, Yet it is admitted 
that the possibility of competition does not arise from the comparative econ- 
omy of the gas engine as a machine for turning heat into power, but merely 
because it does not require so much attention as, and is more convenient in 
many respects than its rival. 
On a strict comparison of fuel, the steam engine has an enormous advan- 4 
tage, afd it is necessary to survey the possibility of reducing this advantage 
before deciding as to whether it will be possible for any class of gas engines 
to work on equal terms with the steam engine upon the largest scale, 

The adequate discussion of this question cannot be attempted in one short 
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article, or near the close of a notice of a totally different subject ; but it may 
be taken that Mr. Clerk has indicated in few words the first necessity of its 
solution, Could the extravagant dissipation of heat through the side of a 
gas engine cylinder be prevented, we should reduce the consumption of gas 
per horse power by at least one-half. At a time when mechanical engineers 
are jacketing steam cylinders, and using “ hot pots” and other devices for 
retaining the heat of steam in the working part of the engine, how illogical it 
seems that gas engines are treated in an entirely different way! We may 
not be able to prevent some waste of heat ; but perfection will not be even 
within a measurable distance until at least as much care is taken of the heat 
This would bring the 


consumption of gas per indicated horse power per hour down to about ten 


of a gas engine cylinder as now of a steam cylinder. 


cubic feet of the common quality, costing perhaps one-third of a penny as 
But taking Mr. Cowper’s esti- 
mate of the cost of fuel for a good steam engine at one-tenth of a penny per 


delivered from the mains of a gas company. 


hour, there is yet a ce msiderable difference to be compensated in some way. 
Adding the cost of labor, insurance, and other expenses to the latter estimate 
will barely double the figure ; but assuming that two-tenths of a penny per 
hour represents the cost of steam horse power, the cost of a gas engine 
to compete with this is soon found. 

Supposing that a gas engine, as efficient in all respects as a steam engine, 
will work on ten cubic feet of commercial coal gas, or fifty cubic feet of gen- 
erator gas, per horse power per hour, this rate of consumption must be sup- 
plied with gas costing rather less than two shillings per 1000 cubic feet and 
five pence per 1000 cubic feet, respectively, for the two kinds of gas. Pur- 
suing this comparison of cost a little further, it will be observed that coal gas 
is not now sold anywhere at a price which will enable the existing types of 
gas engine to compete, on fuel account, with steam engines of a high class ; 
since as the gas engines consume more than twice as much gas as they 
ought, the fuel should be worth less than one shilling per 1000 cubic feet in 
order to preserve the equilibrium. 

It is satisfactory, however, to be assured that the conditions of the econ- 
omical problem are so well marked, and alSo, it may be said, not hopeless of 
eventual fulfillment in practice. Mechanical engineers have but to improve 
the heat economizing arrangements of the gas engine up to the level of the 
existing types of steam engines, in order to reduce the consumption of gas 
by one-half, or perhaps more. . When this shall be done, steam engines will 
disappear wherever a supply of common coal gas can be obtained at about 2 
shillings per thousand cubic feet; and at the same time an improved gas 
generator may be expected to take the place of the steam boiler in places 
where the stronger retort gas cannot be obtained. 

Meanwhile, and until the mechanicians have completed their part of the 
work, the duty of gas manufacturers is plain—it is simply to take advantage 
of every means for the cheapening of gas to the public. When this is done, 
the designer of g1s engines will be assured, not only of the active co-opera- 
tion of the gas mannfacturer, but of a welcome from the consumer, who, by 
previous experience of liberal treatment, will be encouraged to support the 
company or corporation that combine their interests with his own, 





Address of Dr. C. W. Siemens before the British Association 
for the Advancement of Science. 
— 

The Fifty-second Meeting of the British Association for the Advancement 
of Science was held in Southampton, commencing August 23d, and lasting 
for several days. On the evening of Wednesday, August 23d, Dr. C. W. 
Siemens, the President, delivered his inaugural address, from which we take 
the following— 


The largest and most extensive application of electric energy at the pres- 
ent time is to lighting ; but considering how much has of late been said and 
written for and against this new illuminant, I shall here confine myself to a 
few general remarks. Joule has shown that if an electrie current is passed 
through a conductor, the whole of the energy lost by the current is converted 
into heat; or, if the resistance be localized, into radiant energy comprising 
heat, light, and actinic rays. Neither the low heat rays nor the ultra violet 
of highest refrangibility affect the retina, and may be regarded as lost ener- 
trum, which in their combination produce the effect of white light. Regard- 
ing the proportion of lammous to non-luminous rays proceeding from an 


gy ; the effective rays being those between the violet and red of the spec- 


electric are or incandescent wire, we have a most valuable investigation by 
Dr. Tyndall, recorded in his work on ‘“ Radiant Heat.” Dr. Tyndall shows 
that the luminous rays from a platinum wire heated to its highest point of 
incandescence, which may be taken at 1700°C., formed 1-24th part of the 
total radiant energy emitted, and one-tenth part in the case of an are light 
worked by a battery of 50 Grove’s elements. ss 

In order to apply these data to the case of electric lighting by means of 
dynamo currents, it is necessary in the first place to determine what is the 


} 
| 


| the practical scale of units as now established. 





power of 50 Grove’s elements of the size used by Dr. Tyndall, expressed in! saves the lighting of a fire. 


From a few experiments 
lately undertaken for myself, it would appear that 50 such cells have an 
electro-motive force of 98.5 volts, and an internal resistance of 13.5 ohms, 
giving a current of 7.3 amperes when the cells are short-circuited, The re- 
sistance of a regulator such as Dr, Tyndall used in his experiments may be 
98.5 
taken at 10 ohms ; the current produced in the are would be — > 
13.5+-10-++-1 
4 amperes (allowing 1 ohm for the leads), and the power consumed 10 x 4*= 
160 watts, The light power of such an are would be about 150 candles ; and 
comparing this with an are of 3308 candles produced by 1162 watts, we find 





1162 3308 
that ——, i.e., 7.3 times the electric energy produce ——, i.e., 22 times the 
160 150 


amount of light measured horizontally. If, in Dr. Tyndall’s are, 1-10th of 
the radiant energy emitted was visible as light, it follows that in a power- 
1 22.0 
ful are of 3300 candles, — x ——-, 
10. 7.3 
the case of the incandescent light (say a Swan light of 20 candle power) we 
find in practice that nine times as much power has to be expended as in the 
case of the arc light ; hence 1-27th part of the power is given out as lumin- 


or fully one-third, are luminous rays. In 


ous rays, as against 1-24th in Dr. Tyndall’s incandescent platinum—a result 
sufficiently approximate considering the wide difference of conditions under 
which the two are compared. These results are not only of obvious practical 
value, but they seem to establish a fixed relation between current, tempera- 
ture and light produced, which may serve as a means to determine tempera- 
tures exceeding the melting point of platinum with greater accuracy than has 
hitherto been possible by actinimetric methods, in which the thickness of the 
luminous atmosphere must necessarily exercise a disturbing influence. It is 
probably owing to this circumstance that the temperature of the electric are 
as well as that of the solar photosphere has frequently been greatly over-es- 
timated. 

The principal argument in favor of the electric light is furnished by its 
immunity from products of combustion, which not only heat the lighted 
apartments, but substitute carbonic acid and deletericus sulphur compounds 
for the oxygen upon which respiration depends. The electric light is white 
instead of yellow, and thus enables us to see pictures, furniture, and flowers 
as by daylight ; it supports growing plants instead of poisoning them, and 
by its means we can carry on photography and many other industries at 
night as well as during the day. The objection frequently urged against the 
electric light, that it depends upon the continuous motion of steam or gas 
engines, which are liable to accidental stoppage, has been removed by the 
This, although not 
embodying a new conception, has lately been greatly improved—in power 
and constancy—by Plante, Faure, Volekmar, Sellon and others, and prom- 
ises to accomplish for electricity what the gasholder has done for the supply 


introduction into practical use of the secondary battery. 


It can no 
longer be a matter of reasonable doubt, therefore, that electric lighting will 
take its place as a public illuminant, and that, even though its cost should 
be found greater than that of gas, it will be preferred for the lighting of 
drawing-rooms and dining-rooms, theaters and concert-rooms, museums, 
churches, warehouses, showrooms, printing establishments, and factories, 


of gas, and the accumulator for hydraulic transmission of power. 


and also the cabins and engine-rooms of passenger steamers. In the cheaper 
and more powerful form of the are light it has proved itself superior to any 
other illuminant for spreading artificial light over the large areas of harbors, 
When placed within a holo- 
phote the electric lamp has already become a powerful auxiliary in effecting 
The electric light may be worked 
by natural sources of power, such as waterfalls, the tidal wave, or the wind ; 


railway stations, and the sites of public works. 
military operations both by sea and land. 
and it is conceivable that these may be utilized at considerable distances by 


Some five years ago I called attention to the 
vastness of these sources of energy, and the facility offered by electrical con- 


means of metallic conductors. 


ductors in rendering them available for lighting and power supply; while 
Sir William Thomson made this important matter the subject of his admira- 
ble address to Section A last year at York, and dealt with it in an exhaustive 
manner. 

The advantages of the electric light and of the distribution of power by 
electricity have lately been recognized by the British Government, who have 
just passed a Bill through Parliament to facilitate the establishment of elec- 
trical conductors in towns, subject to certain regulating clauses to protect 
the interests of the public and of local authorities, Assuming the cost of 
electric light to be practically the same as gas, the preference for one or the 
other will in each application be decided upon grounds of relative conveni- 
ence ; but I venture to think that gas will hold its own as the poor man’s 
friend. Gas is an institution of the utmost value to the artizan; it hardly 
requires any attention, is supplied upon regulated terms, and gives with it 
what should be a cheerful light as well as a genial warmth, which often 
The time is, moreover, not far distant, I venture 
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to think, when both rich and poor will largely resort to gas as the most con- 
venient, the cleanest, and the cheapest of heating agents, and when raw coal 
will be seen only at the colliery or the gas works, In all cases where the 
town to be supplied is within (say) 30 miles of the colliery, the gas works 
may with advantage be placed at the mouth, or still better at bottom of the 
pit, whereby all haulage of fuel would be avoided, and the gas, in its ascent 
from the bottom of the colliery, would acquire an onward pressure sufficient 
probably to impel it to its destination. The possibility of transporting com- 
bustible gas through pipes for such a distance has been proved at Pittsburg, 
where natural gas from the oil district is used in large quantities, 

The guasi monopoly so long enjoyed by gas companies has had the iney- 
itable effect of checking progress. The gas being supplied by meter, it has 
been seemingly to the advantige of the companies to give merely the pre- 
scribed illuminating power, and to discourage the invention of economical 
burners in order that the consumption might reach a maximum. The ap- 
plication of gas for heating purposes has not been encouraged, and is still 
made difficult in consequence of the objectionable practice of reducing the 
pressure in the mains during the daytime to the lowest possible point con- 
sistent with prevention of atmospheric in-draught. The introduction of 
the electric light has convinced gas managers and directors that such a_pol- 
icy is no longer tenable, but must give way to one of technical progress. 
New processes for cheapening the production and increasing the purity and 
illuminating power of gas are being fully discussed before The Gas Institute ; 
and improved burners, rivalling the electric light in brilliancy, greet our eyes 
as we pass along our principal thoroughfares. 

Regarding the importance of the gas supply as it exists at present, we find 
from a Government return that the capital invested in gas works in England, 
other than those of local euthorities, amounts to £30,000,000. In these, 
4,281,048 tons of coal are converted annually, producing 43,000 million eubic 
feet of gas, and about 2,800,000 tons of coke; whereas the total amount of 
coal annually converted in the United Kingdom may be estimated at nine 
millions of tons, and the bye-products therefrom at 500,000 tons of tar, one 
million tons of ammoniacal liquor, and four millions tons of coke, according 
to the returns kindly furnished me by the managers of many of the gas 
works and corporations. To these may be added (say) 120,000 tons of sul- 
phur, which up to the present time is a waste product. 

Previous to the year 1856—that is to say, before Mr. W. H. Perkin had 
invented his practical process, based chiefly upon tie theoretical investiga- 
tions of Hofmann, regarding the coal tar bases and the chemical constituents 
of indigo—the value of coal tar in London was scarcely one-halfpenny a gal- 
lon, and in country places gas makers were glad to give it away. Up to that 
time the coal tar industry had chiefly consisted in separating the tar by dis- 
tillation into naphtha, creosote, oils and pitch. A few distillers, however, 
mad» small quantities of benzine, which had been first shown—by Mansfield, 
in 1849, to exist in coal tar naphtha mixed with toluene, cumene, ete. The 
discovery, in 1856, of the mauve or aniline purple gave a great impetus to 
the coal tar trade, inasmuch as it necessitated the separation of large quanti- 
ties of benzine, or a mixture of benzine and toluene, from the naphtha. The 
trade was further increased by the discovery of the magenta or rosaniline 
dye, which required the same products for its preparation. In the mean- 
time carbolic acid was gradually introduced into commerce, chiefly as a dis- 
infectant, but also for the production of coloring matter. 

The next most important development arose from the discovery by Graebe 
and Liebermann that alizarine, the coloring principle of the madder root, 
was allied to anthracene, a hydrocarbon existing in coal tar. The production 
of this coloring matter from anthracene followed, and is now one of the most 
important operations connected with tar distilling. The success of the aliz- 
arine made in this manner has been so great that it has almost entirely 
superseded the use of madder, which is now cultivated to only a compara- 
tively small extent. The most important coloring matters lately introduced 
are the azo-scarlets. They have called into use the coal tar hydrocarbons 
xylene and cumene., Naphthaline is also used in their preparation. These 
splendid dyes have replaced cochineal in many of its applications, and hav. 
thus seriously interfered with its use. The discovery of artificial indigo by 
Prof, Baeyer is of great interest. For the preparation of this coloring mat- 
ter toluene is required. . 

The color industry utilizes even at the present time practically all the ben- 
zene, a large proportion of the solvent naphtha, all’ the anthracene, and a 
portion of the naphthaline resulting from the distillation of coal tar ; and the 
value of the coloring matter thus produced is estimated by Mr. Perkin at 
£3,350,000. The demand for ammonia may be taken as unlimited, on ac- 
count of its high agricultural value as a manure; and, considering the failing 
supply of guano and the growing necessity for stimulating the fertility of 
our soil, an increased production of ammonia may be regarded as a matter 
of natjonal importance, for the supply of which we have to look almost ex- 
clusively to our gas works, The present production of 1,000,000 tons of am- 
moniacal liquor yields 95,000 tons of sulphate of ammonia, which, taken at 
20 10s, a ton, represents an annual value of £1,947,000, 


| 








The total annual value of the gas works bye-products may be estimated as 
follows : 


NEE ONO oho ein <6 ougere wdac wean ocagssjaiecde's £3,350,000 
Sulphate of ammonia............. .- 1,947,000 
Pitch (325,000 tons)... . ee ee - 365,000 
Creosote (25,000,000 gallons). .............006 208,000 
Crude carbolic acid (1,000,000 tons).......... - 100,000 
Gas coke, 4,000,000 tons (after allowing 2,000,000 
tons consumption in working the retorts), 
2 IRAE Re en nn eee Sy ee 2,400,000 
TOM... REGs WE sie CR Ae e wees £8,370,000 


Taking the coal used (9,000,000 tons) at 12s. per ton, equal £5,400,000, 
it follows that the bye-products exceed in value the coal used by very nearly 
£3,000,000. 

In using raw coal for heating purposes these valuable products are not only 
absolutely lost to us, but in their stead we are favored with those semi- 
gaseous bye-products in the atmosphere too well known to the denizens of 
Professor Roberts has calculated 
that the soot in the pall hanging over London on a winter’s day amounts to 


London and other large towns as smoke. 


50 tons, and that the carbonic oxide—a poisonowfs compound resulting from 
the imperfect combustion of coal—may be taken as at least five times that 
amount. Mr. Aitken has shown, moreover, in an interesting paper commun- 
icated to the Royal Society of Edinburgh last year, that the fine dust result- 
ing from the imperfect combustion of coal is mainly instrumental in the 
formation of fog, each partical of solid matter attracting to itself aqueous 
vapor. These globules of fog are rendered particularly tenacious and dis- 
agreeable by the presence of tar vapor—another result of the imperfect 
combustion of raw fuel, which might be turned to much better account at 
The hurtful influence of smoke upon public health, the 
great personal discomfort to which it gives rise, and the vast expense it in- 


the dye works. 


directly causes through the destruction of our monuments, pictures, furni- 
ture, and apparel, are now being recognized, as evinced by the success of 
recent smoke abatement exhibitions. 

The most effectual remedy would result from a general recognition of the 
fact that wherever smoke is produced fuel is being consumed wastefully, and 
that all our calorific effects, from the largest down to the domestic fire, can 
be realized as completely, and more economically, without allowing any of 
the fuel employed to reach the atmosphere unburat. This most desirable 
result may be effectad by the use of gas for all heating purposes, with cr 
without the addition of coke or anthracite. 
obtained through the entire distillation of fuel in such gas producers as are 


The cheapest form of gas is that 


now largely used in working the furnaces of glass, iron, and steel works ; 
but gas of this description would not be available for the supply of towns, 
The use 


of water gas, resulting from the decomposition of steam in passing through a 


owing to its bulk, about two-thirds of its volume being nitrogen. 


hot chamber filled with coke, has been suggested ; but this gas also is objee- 
tionable, because it contains, besides hydrogen, the poisonous and inodorous 
gas, carbonic oxidé, the introduction of which into dwelling houses could not 
be effected without considerable danger. 

A more satisfactory mode of supplying heating separately from illuminat- 
ing gas would consist in connecting the retort at different periods of the 
distillation with two separate systems of mains for the delivery of the respec- 
tive gases. Experiments made some years ago by M. Ellissen, of the Paris 
Gas Works, have shown that the gases rich in carbon, such as olefiant and 
acetylene, are developed chiefly during an interval of time beginning half an 
hour after the commencement and terminating at half the whole period of 
distillation ; whilst during the remainder of the time marsh gas and hydro- 
gen are chiefly developed, which, while possessing little illuminating power, 
are most advantageous for heating purposes. sy resorting to improved 
means of heating the retorts with gaseous fuel, such as have been in use at 
the Paris Gas Works for a considerable number of years, the length of time 
for effecting each distillation may be shortened from six hours—the usual 
period in former years—to four, or even three hours, as now practiced at 
Glasgow and elsewhere. By this means a given number of retorts can be 
made to produce, besides the former quantity of illuminating gas of superior 
quality, a similar quantity of heating gas, resulting in a diminished cost of 
production and an increased supply of the valuable bye-products previously 
referred to, 

The quantity both of ammonia as well as of the heating gas may be further 
increased by the simple expedient of passing a streamlet of steam through 
the heated retorts towards the end of each operation, whereby the ammonia 
and hydrocarbons still occluded in the heated coke will be evolved, and the 
volume of heating gas produced be augmented by the products of decompo- 
sition of the steam itself. It has been shown that gas may be used advan- 
tageously for domestic purposes, with judicious management, even under 
present conditions ; and it is easy to see that its consumption for heating 
would soon increase, perhaps tenfold, if supplied separately at say 1s. per 
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1000 cubic feet. At this price gas would not only be the cleanest ona | 
most convenient, but also the cheapest form of fuel, and the enormous in- | 
crease of consumption, the superior quality of the illuminating gas obtained | 
by selection, and the proportionate increase of bye-products, would amply 


compensate the gas company or corporation for the comparatively low price 
of the heating gas. 

The greater efficiency of gas as a fuel results chiefly from the circumstance 
that one pound of gas yields in combustion 22,000 heat units, or exactly 
double the heat produced in the combustion of one pound of ordinary coal. 
This extra heating power is due partly to the freedom of the gas from earthy 
constituents, but chiefly to the heat imparted to it in effecting its distilla- 
tion. 

Recent experiments with gas burners have shown that in this direction 
also there is much room for improvement. The amount of light given out 
by a gas flame depends upon the temperature to which the particles of solid 
carbon in the flame are raised ; and Dr. Tyndall has shown that of the radi- 
ant energy set up in such a flame, only the 1-25th part is luminous. The 
hot products of combustion carry off at least four times as much energy as 
is radiated, so that not more than 100th part of the heat evolved in combus- 
tion is converted into light. This proportion could be improved, however, 
by increasing the temperature of combustion, which may be effected either 
by intensified air currents or by regenerative action, Supposing that the 
heat of the products of combustion could be communicated to metallic sur- 
faces, and be transferred by conduction or otherwise to the atmospheric air 
supporting combustion in the flame, we should be able to increase the tem- 
perature accumulatively to any point within the limit of dissociation, This 
limit may be fixed at about 2300°C., and cannot be very much below that of 
the electric are. At such a temperature the proportion of luminous rays to 
the total heat produced in combustion would be more than doubled, and the 
brilliancy of the light would at the same time be greatly increased. Thus 
improved gas lighting may continue its rivalry with electric lighting both as 
regards brilliancy and economy, and such rivalry must necessarily result in 
great public advantage. 

In the domestic grate, radiant energy of inferior intensity is required ; and 
I, for one, do not agree with those who would like to see the open fireplace 
of this country superseded by the Continental stove. The advantages usu- 
ally claimed for the open fireplace are, that it is cheerful, ‘‘ pokable,” and 
conducive to ventilation ; but to these may be added another, of even greater 
importance—viz., that the radiant heat which it emits passes through the 
transparent air without warming it, and imparts heat only to the solid walls, 
fioor, and furniture of the room, which are thus constituted the heating 
surfaces of the comparatively cool air of the apartments in contact with 
them. 

In the case of stoves, the heated air of the room causes deposit of moisture 
upon the walls in heating them, and gives rise to mildew and germs injurious 
to health, It is, I think, owing to this circumstance that upon entering an 
apartment one can immediately perceive whether or not it is heated by an 
open fireplace ; nor is the unpleasant sensation due to stove heating com- 
pletely removed by mechanical ventilation. There is, moreover, no good 
reason Why an open fireplace should not be made as economical and smoke- 
less as a stove or hot water apparatus. 

In the production of mechanical effect from heat, gaseous fuel also pre- 
sent» most striking advantages, as will appear from the following considera- 
tion. When we have to deal with the question of converting mechanical in- 
to electrical effect, or vice versa, by means of the dynamo electrical ma- 
chines, we have only to consider what are the equivalent values of the two 
forms of energy, aud what precautions are necessary to avoid losses by the 
electrical resistance of conductors and by friction. The transformation of 
mechanical effect into heat involves no losses except those resulting from 
imperfect installation ; and these may be so completely avoided, that Dr. 
Joule was able to determine by this method the equivalent values of the two 
forms of energy. But in attempting the inverse operation of effecting the 
conversion of heat into mechanical energy, we find ourselves confronted by 
the second law of thermo-dynamics, which says that whenever a given 
amount of heat is converted into mechanical effect, another but variable 
amount descends from a higher to a lower potential, and is thus rendered 
unavailable. In the condensing steam engine this waste heat comprises that 
communicated to the condensing water, while the useful heat, or that con- 
verted into mechanical effect, depends upon the difference of temperature 
hetween the boiler and condenser, The boiler pressure is limited, however, 
by considerations of safety and convenience of construction, and the range of 
working temperature rarely exceeds 120°C., except in the engines constructed 
by Mr. Perkins, in which a range of 160°C., or an expansive action commenc- 
ing at 14 atmospheres, has been adopted with considerable promise of suc- 
cess, as appears from an able report on this engine by Sir Frederick Bram- 
well. 





To obtain more advantageous primary conditions, we have to turn to the 


caloric or gas engine, because in them the co-efficient of efficienev cmnntnery 


Tr" 





by may be greatly increased. This value would reach a maximum 
if the initial absolute temperature T could be raised to that of combustion, 
and T’ reduced to atmospheric temperature, and these maximum limits can 
be much more nearly approached in the gas engine, worked by a combusti- 
ble mixture of air and hydrocarbons than in the steam engine. 

Assuming, then, in an explosive gas engine a temperature of 1500°C. at a 
pressure of four atmospheres, we should, in accordance with the second law 
of thermo-dynamics, find a temperature after expansion to atmospheric pres- 
sure of 600°C., and therefore a working range of 1500°—600°=900°, and a 

900 


——=about one-half, contrasting very favorably 
1500-4274 
with that of a good expansive condensing stedm engine, in which the range 
120 2 
is 150—30=120°C., and the efficiency ———-——=-—. A good expansive 
1504274 7 
steam engine is therefore capable of yielding as mechanical work two-sevenths 
part of the heat communicated to the boiler, which does not include the heat 
lost by imperfect combustion, and that carried away in the chimney. Adding 
to these, the losses by friction and radiation in the engine, we find that the 
best steam engine yet constructed does not yield in mechanical effect more 
than one-seventh part of the heat energy residing in the fuel consumed. In 
the gas engine we have also to make reductions from the theoretical efficien- 
cy, on account of the rather serious loss of heat by absorption into the work- 


theoretical efficiency 


ing cylinder, which has to be cooled artificially in order to keep its tempera- 
ture down to a point at which lubrication is possible; this, together with 
frictional loss, cannot be taken at less than one-half, aud reduces the factor 
of efficiency of the engine to one-fourth. 

It follows from these considerations that the gas or caloric engine com- 
bines the conditions most favorable to the attainment of maximum results, 
and it may reasonably be supposed that the difficulties still in the way of 
their application on a large scale will gradually be removed. Before many 
years have elapsed we may find in our factories and on board our ships en- 
gines with a fuel consumption not exceeding one pound of coal per effective 
horse power per hour, in which the gas-producer takes the place of the 
somewhat complex and dangerous steam boiler. The advent of such an en- 
gine and of the dynamo machine must mark a new era of material progress at 
least equal to that produced by the introduction of steam power in the early 
part of our century. 





Waterproof Cement. 
os 

Herr C. Puscher, of Prussia, has published an account of a number of ex- 
periments made by him with the object of rendering cement manufactures 
and lime plaster proof against the effects of the weather. He states that a 
cold solution of one part of green copperas in three parts of water is ex- 
tremely effective. 

Cement manufactures are put into the solution for twenty-four hours, and 
then, colored greenish black by the oxidulated iron hydrate which has been 
formed, dried in the air. The absorbed solution of copperas has been de- 
composed in the cement, and the combination of hydrated peroxide of iron 
formed is stated not only to render the cement denser and harder, but also, 
as it is not affected by the weather, to impart to it greater resistance. The 
weight of the cement is increased by ten per cent., without any change in 
form. It would be interesting to learn whether the favorable opinion of Herr 
Puscher is confirmed by other experimenters, Cement plaster is protected 
against the eftects of the weather by repeated applications of the copperas 
solution. If, after the fourth application, the cement does not turn a dark 
greenish-black, it is a sign that the surface has become saturated with the 
iron combination, After drying, a coating is formed on the cement of an 
ochre-like color, which cannot be washed off with water, and which will take 
water colors. 

If cement plaster thus prepared is to be permanently painted with oil col- 
ors—which, as is well known, peel off ordinary cement—two applications of 
five per cent. soap water are sufficient to render it waterproof, and, after dry- 
ing and rubbing with a cloth, as shiny as oil color, so that one coating of the 
latter may be saved. In order to protect cement manufactures prepared 
with copperas against alkalies, acids, and the influence of the weather, a layer 
penetrating a few centimeters, of a heated mixture of equal parts of ordinary 
paraffine oil, or petroleum, is sufficient, which is obtained by immersing the 
heated cement articles in it for a few minutes. 

This cheap copperas solution may also be used for old or new lime plast.r; 
old lime plaster must, however, first be freed from loose particles of color by 
washing off. It is not advisable to mix the cement and sand at once with the 
copperas solution, as cement thus prepared cracks after drying. 





Chicago is to have a new gas light company, work upon which is to begin 


soon, 
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New Researches in the Propagation of 
Explosive Phenomena in Gases. 








The speed of translation of the gaseous mole- 
cules preserving the totality of the vis viva which 
corresponds to the heat liberated by the reaction, 
may be regarded as a limit representing the maxi- 
mum speed of propagation of the explosive wave. 
But this speed is diminished by contact with gases 
and other foreign bodies, and equally so when the 
gas ignited is too small, and is too rapidly cooled 
by radiation, and also when the elementary speed 
of the chemical reaction is too feeble, as may hap- 
pen with carbonic oxide. In these conditions 
there is a retardation of the wave, and it may even 
cease to reproduce itself, the combustion then 
propagating itself according to a much slower law, 
—Comptes Rendus. 





Gas Stocks. 


$< a—_—— 


Quotations by G. W. Close Jr., Broker and 


Dealer in Gas Stocks, 
(with W B Scott & Co.,) 


34 Prive Srreet, New korx City. 


1882. 


s® Alicommunciations will receive particular attention 
tt? The following quotations are based on the par value 
of $100 per share. gg 


Gas Co.'s of N.Y. City. 


SEPTEMBER 16, 


Capital. Par. Bid. Asked 
Central........... eoveeee $466,000 50 75 85 
eee ree - 1,800,000 50 87 1 Ox 
of Bonds 170,000 103 


4,000,000 50 222 224 
2,500,000 100 177 180x 
658,000 =... 107 110 


Manhattan.....,......+ 
Metropolitan. .... ..... 
*“ Bonds... 
Matas, 0.000 s092.5000% 
** Bonds, go'd. 
Municipal. ...........+++ 
8 Bonds ..... 


» 6,000,000 190 488 102 
900,000 1000 100 104 
1,590,000 100 185 190 
750,000 106-110 








4,000,000 100 117 120 
270,000 50 -- 10g 

Gas Co's of Brooklyn. 
Brooklyn ........ veeeee 2,000,000 25 107 112 
CURRAN, c6ccccscseesss ». 1,200,000 20 68 70 


“  §8. F. Bonds. 
Fulton Municipal..... 
Peoples......... eda caueas 


320,000 1000 105 107 
3,600,000 100 75 80 
1,000,000 10 40 45 


Gteieatt ne 290,000 . 104 107 
cis PO” santos 250,000 ... 78 90 
Metropolitan........... 1,000,000 199 68 70 
Piicccndcsccsccscce See om 50 55 
er cians 700,000 1000 93 96 
Williamsburgh ....... 1,000,000 50 57 60 
we Bends 1,000,000 ... 100 101 
Richmond Co., 8. I. 800,000 50 70 75 
“a Bonds....... 40,000 — — — 
Out of Town Gas Companies. 
Buffalo Mutual, N.Y 750,000 100 — 75 
# Bonds 200,000 1000 §=95 100 
Citizens, Newark..... 918,000, 50 — ~ 
“ ‘© Bds. 124,000 — 10 10 
Chicago Gas Co., Ills 15 — 
Cincinnati G.& C.Co. 178 180 
Consolidated, Balt. 42 43 
Bonds.... 197 _- 
East Boston, Mass... 220,000 25 122 128 
Hannibal, Mo........ - 100,000 100 95 100 
Hartford, Conn.... 700,000 25 140 144 
Halifax N.S........ .. 400,000 40 148 150 


255.000 40 117) 

750,600 20 155 1€0 
120,000 50 100... 
400,000 100 — 10 
1,200,000 100 117 — 
2,000,000 100 168 (70 


Hamilton, Ontario... 
Jersey City ........ «.. 
Jacksonville, Ill...... 
Lewistown Maine... 
Laclede St Louis Mo. 
Montreal, Canada.... 


New Haven, Conn... 24 132 — 
Oakland, Cal... 32 83 
rape ie Jersey City ia) ee 80 

“* Bas. eS -_ 
Pittsfield, Mass....... 120 130 
Rochester, N. Y...... 50 8670 380 
Wilmington, Del.... 50 174 ae 
Yonkers......... shoe 50 = 330 32 


St. Louis Missouri.. 600,000 50 250 254 
San Francisco Gas- 
Co., 8. Fr’isco Cal. 68 69 
Toledo, Ohio...... . . 95 97 
Troy, Citizens......... 600,000 100 —- — 
Washington, D.C... 1,500,000 20 185 200 
sp Scrip 375,000 id 260 206 
Sold at auction : #5500 Metropolitan 6 p.c. bonds, 
due 1901, at 1064; $1000 Williamsburgh bds., at 97}. 


Advertisers Index. 





Page 
GAS ENGINEERS. 

William Farmer, New York City............cecceeeecceeeees 150 
@. Warren Dresser New York City.... ....sccecesscceccees 142 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 

James R. Floyd, New York City ............-.0008- davetiaees 147 
T. F. Rowland, Greenpoint, L. I........... jet dvedddatemese 147 
Detly & Fowler, Phila., Pa. ......cc.cec-scrccccsevecece dnacs MV 
Kerr Murray Mfg. Co., Fort Wayne, Ind........ ........++ 147 
Stacey Mfg. Co., Cincinnatl, Oli0........ 2... .060 seccccenes 147 
Bartlett, Hayward & Co., Baltimore, Md........ ........... 147 
P. Munzinger, Phila., Pa............. F A Wdeaveeds. veviesee 147 
Morris, Tasker & Co., Limited, Phila., Ya daOescbendedesewnse 147 
Davis & Farnum Mfg. Co., Waltham, Mass .............. 118 
GAS AND WATER PIPES. 

A. H. McNeal, Burlington, N. J...........ccecceeeeeeeeeeeee 146 
Gloucester Iron Works, Phila., Pa.............cceseeecccees 146 
i I  ciccccvetesserescocecacdecesces 146 
James Marshall & Co., Pittsburgh, Pa............0.-.e0e0 146 
i: Te, SES IIE PG 5 6b stb cos cme pacee dees cassece 146 
Warren Foundry and Machine Co., Phillipsburgh, N. J..... 146 
Mellert Foundry and Machine Co., Reading, Pa............. 146 
SCRUBBERS AND CONDENSERS. 

G. Shepard Page, New York City.............0 cecee 2 eee 148 


Jas. R. Smedberg, New York City.................00 7 er 144 





RETORTS AND FIRE BRICK. 


| J. H. Gautier & Co., Jersey City, N.J....... .....--. ery 
B. Kreischer & Sons, New York City.................. .. 14 
| MRT INO TIRE WONG oo 6 66.0.5 ccs vccvccccccesncctas 144 
| Laclede Fire Brick Works, St. Louis, Mo..... incete wae 
| Brooklyn Retort and Fire Brick Works, Brooklyn, N. ¥ 144 
Borgner & O’Brien, Phila., Pa............ ee 144 
Gardner Brothers, Prime nah ae ataaeaiae .. 144 
Henry Maurer, New York City........ ........seees ; 144 
Evens & Howard, St. Louis, Mo........ ahkdethiaskwade 144 
Chicago Retort and Fire Brick Works, ¢ ‘hiea ago, Ills...... . 144 
Taylor and Anderson, Cincinnati, Ohio....... peeawaiceea San 





DIETERICHYS REGENERATOR FURNACE. 


| Charles F. Dieterich, Baltimore, Md..... nidaticacedss Bae 


GAS METERS. 


a, PI Bh iis WO on crn nnnde< cnc ccetsscencece 150 
American Meter Co., New York and Philadelphia.... 143 
The Goodwin Gas Stove and Meter Cv., Phila. Pa. ... 151 
Helme & Wictihenny, Phila., P@........ccccscescccsevececs 151 
Maryland Meter and Mfg. Co., Baltimore, Md P 150 


GAS STOVES. 
American Meter Co., New York and Philadelphia......... . 151 
VALVES. 
Ludlow Valve Manufacturing Sy Serre dicen, 3 
EXHAUSTERS, 


P H. & F. M. Roots, Connersville, Ind........ vuagagut: GON 
Smith & Sayre Manufacturing Co., New York City..... . 145 


GAS COALS. 


wom Gee Coad Co., PRs Pisce ccccceccccccss ccccscccecs 149 
Perkins & Co., New York City............... Wekeewasiie, Oe 
Cannelton Coal Co., New York and Philadelphia. qecsiccacs BO 
New York and Cleveland Gas Coal Cc.. Pittsburgh, Pa...... 149 
Newburgh Orrel Coal Co., Baltimore, Md .................. 149 
Despard Coal Co., Baltimore, Md.. .. .................202. 149 
Fort Pitt Gas Coal, Pittsbur@h, Pa... ............. cece cece 148 
Chesapeake ani Ohio R.R Coal Agency, N. Y. City.......... 149 
GAS ENGINES, 
Schleicher, Schumm & Co., Phila., Pa...... ini deueemase. See 
STREET LAMPS, 
J. G. Miner, Morrisania, New York City.... ; ia 
PURIFIER SCREENS. 
George D. Cabot, Lawrence, Mass...........-.. 00 sceseseee 142 
BURNERS. 

Sy Sr gar aecek dn ta uss yideneiue. coor . 142 
The tivodwin Gas Stove and Meter Co., Philadelphia, Pa. .. 128 
PURIFYING MATERIAL. 

Connelly & Co., New York City ...........005 cccccccccccs 145 


STEAM BLOWER FOR BURNING BREESE, 


a ae 142 
PROCESSES. 

BR Bs 146 

Strong Gas and Fuel Co., Yonkers, N. Y.... ... ........... 142 


GAS FIXTURES. 


Mitchell, Vance & Co,, New York City... ............. 145 
CEMENT. 
By hs PON TIO WOR CU bak cckccnciccncdcckiecncdveces 145 
BOOKS, 
Economy of Gas as @ Fuel..........0...06 c-seeees tac eee 
Se A ee ate l4y 
PPI OW a dae « cic vid's du 30s a dee beie Eis Fascesscs 146 
Cathels’ Gas Consumers’ Manual... ........ccccccccccseces 151 
Ee oe csc nus cudeeudidnsvthseinne 151 
Review of Gas au.l Water Engineering ......... ...ssceee ao Sa 





PROPOSALS 


FOR 


Ammoniacal Liquor. 


OFFICE LOUISVILLE Gas Co., | 

September 1, 1882, ) 
Proposals will be received until noon of Oc‘ober 9, 1882, fi r 
the Ammoniacal Liquor produced at these works.’ Specifications 


to be seen at this office. Proposals to be marked “ Proposals (or 


Ammoniacal Liquor,” and addressed to the undersigned. 
A. H. BARRET. 


558-2 Asst. Engineer, 
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a CIRCULAR TO GAS LIGHT COMPANIES. 


Situation Wanted 
Branch OFFICE OF THE StronG Gas Fuen anp Licut 72 186r' 


Sept 16, 1882. 





AS SUPERINTENDENT OF GAS WORKS. 


By a thoroughly practical man of many years’ experience. Best | CornER Broapway AND MAIN Street, YonkKERS, July 2, 1861. 
of references. Address “A. G.,” care this Office. | The Yonkers Furi Gas Company is now in successful operation, manufacturing Water Gas by 
Ne : Res ~~ | the Strona Process, for Heat, Power, and Ligxr. 

WANTE D, It has about two and a half miles of mains already in use through the heart of the city of 


Yonkers, and is supplying gas for cooking, heating, and various industrial purposes. 
The problem of a purely fuel gas is at length practically solved, and is a complete success, 
of a Coal Gas Works, Located at That it must speedily go into universal use is apparent to everyone. 
Jacksonville, Florida. Gas Light Companies are cor.lially invited to visit Yonkers and inspect this new system, which, 
if electricity should eventually drive them out of the field of illumination, will open to them another 


A Competent Person to Take Charge 


Address, with references as to qualifications, etc., 
SAMUEL B. HUBBARD, field still more vast and fruitful, and from which they never can be dispossessed. The Westchester 
Care of RUSSEL. IRWIN & CO. Gas Light Company of the city of Yonkers employes the Lowe Process for making its gas, Here, 
558 It 25 Chambers St., N. Y. City. | then, can be seen, side by side in business competition, the Strong and the Lowe against the Motay 


: | and the old coal gas methods, and each observer will be enabled to form his own opinion as to their 
POS i TION WANTE D, | relative power and value. The Srrona Gas Furr anp Licur Company is the proprietor for the 
| State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in number. 
As Clerk in a Gas Works, or to take | Aji applications for licenses or for information should be addressed, as above, to 
Charge of a Small Works. R. W. VAN PELT, President of the Company, 
And also President of the Yonkers Fuel Gas Co.. and of the Westchester Gas Light Co. 


Farson’ss Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


Is well posted in the gas business. Best of references furnished. 


057 -1t Address ** CLERK,”’ care this Office. 


CREOSOTE. 











WANTED TO PURCHASE, IN LARGE QUANTITIES, 


CREOSOTE FROM GAS TAR, ae PA RS () N’S a R B U R NE R, 


ALL OTHER HEAVY OILS, FOR UTILIZING COAL TAR AS FUEL. 


Address M. JOS. OESTERREICH, Broker, PARSON’S AIR JET TUBE CLEANER 
No. 6 PASSAGE DU CHAROLAIS, PARIS, FRANCE. FOR CLEANING BOILER TUBES. , 


Notice to Cas Companies. These devices are all first-class, They will be sent to any responsible party for trial. No sale 


unless satisfactory. Manufacture d by the W ATER’ To W N ST EA M BLOW ER CO] ME AN a 


H. E. PARSON. Supt... 42 PINE ST.. N. Y. 
hia Digest containe all the reported decisions] — Ghurrch’s Reversible Screen, for Gas Purifiers, 








of the Courts ‘of the United States and of Great | aiiaeoieilatia 
Britain and her Colonies, in which the rights and | 
liabilities of Gas Companies, as manufacturers and 
distributers of gas, are discussed, with an Appen- | 
dix containing the Statutes now in foree in’ the | 
various United States relating to Gas Companies. 
It is to be published by subscription, Gas Com- 


panies wishing to subscribe must send their orders 








at once, as a limited number of copies will be 








printed. Price, $5, to be paid on delivery. Orders | 
may be sent to the author, 
CHARLES P. GREENOUGH, 

Cx unsad for the Boston Gas Lt. ( 





PATENTED JULY 9, 1878, 


C Pa B M Reversible, Very Durable, & Easily Repaired. Ovai Slats, with Malleable Iron Cross Bars. 
9 Court Street, Boston, Mass. i 
Apply to Continentat Works, Greenpoint, N. Y., or Davis & Farnum Manuracturine Co., Waltham 


my Mass., who are authorized to build them, or to 
A GAS HNGINEER, GEORGE D. CABOT, Agent Lawrence Gas Co., Lawrence, Mass. 
Rererencrs :—Lawrence Gas Co. Lawrence Mass., Roxbury Gas Co., Roxbury, Mass.; Newport Gas 
OF MANY YEARS’ EXPERIENCE, AND OFFERING THE| Qo, Newport, R. I 
HIGHEST REFERENCES, 











HALBERT E. PAINE, Late Comm'r Patents. STORY B,. LADD 


PAINE & LADD, 


BY ARRANGEMENT WITH Solicitors of Patents and Attorneys in 
42 Pine Street, N. Y., Room 25. | Patent Cases. 


G. W. DRESSER, C.E tos bate i a WASHINGTON, D. C. 


of the London Gas Lt. Co., inventor of the a ae — 
Member American Society Civil Engineers. 


NEW STANDARD PHOTOMETER, ©. GCEFRORER. 


Manufacturer of 


CONSULTING ENGINEER win, CAS BURNERS, 


GAS HEATING AND COOKING APPARATUS. 
GEO. SHEPARD PAGE, FITTERS’ PROVING APPARATUS, ETC. 


Wall Street, New York. \ No, 284 North Eighth Street, Philadelphia, 


Announcement. 


Desires an Engagement. 


Address JAS. R. SMEDBERG, 


ON ALL MATTERS PERTAINING % 


Gas edt litatsnec.. \ 
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THE AMERICAN METER COMPANY. 























Sugg’s Patent “London Argand,’ 


THE ONLY BURNER FOR WHICH A GOLD MEDAL WAS 
AWARDED. 


List of Sizes. 


Size. Candles. Size. Candles. 
A (15 holes) OF 10 HH (26 holes) 2944 
Bit * ) 12 iGge”* ) 29 
Cm =) inwkaee 14 aa Ge SC) B0L6 
D(2i “ ) 16 K (42 ° 31 
E@ “ ) 18 KK (#2 “* ) 34 
F (30 °° 20 NN (75 “ rings) no 


) 
ewe. ~. > ; 24 100 Candles (2 rings) 100 
GG (33 “ ) 2546 200 66 G.).: 3 
H(@6 “ ) 28 10) e > 3-3 100 


mre \ 
SUGG’S LANTERNS, i 


WITH DOWNWARD DRAUGHT AND VENTILATING CHIMNEY. 


Size. Price. Size. Price. 
50 Candle Lantern.... $25.00 200 Candle Lantern.... $65.00 
100 Candle Lantern.... 37.50 400 Candle Lantern.... 95.00 


SECTION ELEVATION 





LIGHTING. 





Improved Sugg-Letheby Photometrical Appara Us. 





; ge AE / 


BAR AND JET PHOTOMETERS. 


Suge’s Illuminating Power Meter. 





PRESSURE REGISTERS. PRESSURE & VACUUM REGISTERS 
EING’S PRESSURE GAUGES. 


Thermometers fitted with Ground Joints. 





Young’s Sulphur and Ammonia Tests. Letheby Sulphur Tests. 
Photometrical Apparatus fitted with the Latest Improve- 
ments in Candle Balance, Sighting Box, ete. 


SPECIFIC GRAVITY APPARATUS. 





AMERICAN METER COMPANY, 


New York and Philadelphia. 
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J. H. GAUTIER & CO.. 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 
393-1y Cc, E, GREGORY 
T. B. GAUTIER, 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay KRetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | 


Office, SS Van Dyke St., Brooklyn, N. Y. 


LACLEDE 


FIRE BRICKS AND 


CAS RETORT WORKS 


CHELTENUAM, MO. 
Hand and Machine made Retorts and Settings, Superior 
Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and Tiles for Whitwell’s Iiot Blast Ovens, Blast Furnace 


| and Cupola Tiles, Etc. 


Fire Bricks and Tiles 


| of all shapes and sizes. 


Glass Pot Clay. Fine Ground Clay and Fire Bricks. Sewer 
Pipe, Etc. 


901 Pine Street, St. Louis, Mo. 
642— 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST.,E.R., N.Y. | 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS. 


ADAM WEBER. 


CLAY GAS RETORTS 


AND RETORT SETTINGS, 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C., N. Y. 


Borgner & O’Brien, 


MANUFACTURERS OF 


CLAY GAS RETORTS 
AND RETORT SETTINGS, 
FIRE BRICKS, TILES, ETC. 


23d St., Above Race, 


PHILADELPHIA. 
TWENTY YEARS’ PRACTICAL EXPERIENCE. 





“sot on GARDNER BROTHERS. 


MINERS & SHIPPERS OF FIRE CLAY. 


—-ESTABLISHED 1864.— 


Works, 
MT. SAVAGE JUNCTION, MD. 


‘ CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA, 


C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 





OFFICE, 418 to 422 East 23d St., New York, 


ESTABLISHED 1856. 


WORKS, PERTH AMBOY, NEW JERSEY. 


ELAN se Xe DAO EEE. 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 





Howard Os. <: Pacific R.R. EVEN S WN H € WA R D, 916 Market ae St. Louis, Mo. 
FIRE BRICK, GAS RETORTS, AND RETORT SETTINGS. 


SEWER PIPE, STO 24 INCHES DIAMETER. 





Glass Pot Clay, Ground Fire Clay,in Barrels andin Bulk. All kinds of Fire Clay Goods. 


CHICAGO 


| CHAS. TAYLOR, Manufacturer. 


J. ANDERSON, Manager. 


CINCINNATI 


RETORT & FIRE BRICK WORKS, Gas Retort & Fire Brick Co, 


394 to 402 N. WATER ST., CHICAGO, ILL. 


GEORGE C. HICKS, PRESIDENT. 


STANDARD 


Clay Retorts and Settings, 


BLOCKS & TILES 


Of every Shape and Size to Order. 


STANDARD FIRE BRICKS. 


Doubled Milled Clay, Ground Bricks, 
and Fine Sand of Purest Quality. 


Non-Conducting Porous Bricks for Bench Fronts. 


Special goods for Smelting, Assaying, and Chemical 


Manufacture, 


TAYLOR & ANDERSON, 
(Late CHAS. TAYI OR, estab, 1872.) 


CONTRACTORS, AND MANUFACTURERS OF 


CAS RETORTS, FIRE 
BRICK, AND TILE. 


BLAST FURNACE LININGS; CUPOLA BLOCKS; 
GRATE SETTINGS; STOVE LININGS: 
FELL’S, DANK’S AND FRANK’S SMOKE PREVENTOR TILES; 
DANK’S ROTARY PUDDLING FURNACE TILES; 
| SIEMENS’ & OTHER GAS REGENERATIVE FURNACE TILES; 
XXX PRESSED GAS WORKS FURNACE BLOCKS; 
FIRE CEMENT, ETC., ETC. 
| POROUS NON-CONDUCTING BRICKS 
FOR BENCH FRONTS. 
Plans furnished, and competent men supplied to put up work. 
BRANCH WORKS, NEW CUMBERLAND, W. VA. 
General Office and Works, 


BURNS ST., CINCINNATI, O. 


THE PELOUZE & AUDOUIN 


CONDENSER 


(Gold Medal, Paris Exposition, 1878) 


WITH 


Smedberg’s Improvements. 
U.S. PATENTS, May 26, 1874, and July 21, 1874. 


This Condenser may fairly be considered a STANDARD and 
INDISPENSABLE machine. During the eight years which have 
elapsed since its introduction, it has been adopted in the follow- 
ing gas works: 

Municipal, N. Y., 


San Francisco, New Orleans, 


Boston, Sacramento, Quincy, 
Cardenas, Matanzas, Modesto, 
Reno, Hannibal, Newark, 0., 


Petaluma, Red Bluff, Louisville, 


Indianapolis, Oakland, Salt Lake City. 


Denver, Ohio Penitentiary, Hotel del Monte. 
Napa Insane Asylum. 
The P. & A. Condenser is guaranteed to arrest every drop of 


tar. (Official test-buttons, from the New Orleans Gas Light 
Company will shortly be distributed. Address 


THE SHICKLE, HARRISON & HOWARD 
IRON CO., St. Louis, or 
JAS. BR. SMEDBERG, 42 Pime St. (Room 18), N. Y. 


SMEDBERG’S NON-OSCILLATING DIFFERENTIAL GAUGE, 
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| MITCHELL, VANCE & CO. 
Manufacturers of 
CHANDELIERS, 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 





} Fine Gilt Bronzes and Marble Clocks, warranted best Time- 
| keepers Mantle Ornaments, &c. 


Salesroom, 836 DROADWAY. 


NEW YORK. 
Spectal designs farnisned for Gas Fixtures for Churche 
Pub lialls Lodges, &c. 


| Se 
Oo. NORTON, 


MAMIFACTURER OF 


IMPROVED G.AS EXHAUSTER t<t"2sti Comon 
Specially adapted for gas works Under water it is capable 


| Of giving better results than Portland or any other cement 


With Engine on same Bed Plate, or without. | 92 Broadway, New York. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. <a - 


P. He & F. M, ROOTS,) Potertes ona Manufacturers, (GQNNERSVILLE, IND, Lrom Sponge 


§ S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. ro 
JAS. BEGGS & CO., Selling Agents, 8 Dey St, N.Y. GAS EXHAUSTERS. 


WM. COOKE, Selling Agent, 6 Cortland St., N. Y¥. CONNELLY & Co., 
Send for Illustrated Catalogue and Price List. ee 


NEW BOOKS. 








— 





SMITH & SAYRE MANUFACTURING COMPANY. | 


No. 245 BROADWAY, N.Y. OBSERVATIONS ON GLASS AS AN OBSTRUCTOR AND 
BUILDERS OF | REFLECTOR OF ARTIFICIAL LIGHT, 25 cts. 


Machinery and Apparatus for Gas Works. a 


| TRANSPORT OF MATERIALS FOR GAS WORKS, $1.25. 
, eS | 





| GAS ENGINEER'S DIARY AND TEXT BOOK FOR 188 
| $2.00. 


A. M. CALLENDER & Cw., 
42 PINK SIREET, N.Y. City, 


PRESERVE 
The Journal! 


BY THE USE OF 


THE STRAP FILE, 


CHARLES W. - ISBELL, Secretary. 


LF-SEALING RETOR1 DOORS. 


Plans and Estimates for the Improvement, Extension, or Alteration of Gas Works, or or the Construction o 


7 
u 


¥ 
Vere 
i itil 
Mes. Co 5) i 
NEW-YORy |! }} 
Mit i 
i 


LL’S PATENT SK 


Advantages of the Strap File. 


7 
u 


AUTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, PENCH 
PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


ENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS, 
BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 











> 
4 . % s Ist. It is simple, strong, and easily used. 
‘i - on 2d. Preserves papers without punching holes 
0 = a | 3d. Will always lie flat open. 
* 2 o | 4th, Allows any paper on file to be taken off 
a 3 = 4 without disturbing the otiers. 
& RE 3 We will furnish to our subscribers this import 
wg 2 . aat article for preserving, in a convenient form, 
o A © the numbers of the Jourxat as it is issued, at the 
a |very low price of $1.25, Sent either by express 
s a or mail, as directed. 
3 3y mail the postage will ve 20 cents, which will 
¥ “ be added to the price of the Binder. 
= | 
P| wz A. M. CALLENDER & CO 42 Pine street, 

















~> 


al’ 


41 


American Gas Light Zourn 





al. Sept. 3% 1882. 





Hn. MNEAL, 


BURLINGTON, N, J, 


?) 
0 
55 
© 
= 
S 2 
© 
ry | 
—_—: 
& 
5 
2 
= 
< 





CAST IRON PIPES 


FOR WATER AND GAS 


goBSTER IR 





MICHELLON, Sec, 
WAL SEXTON, Supt. 


WOR, « 


JAMES 8. MOORE, 7 
is. BENJAMIN CHEW » Tre. 
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Cast iron Gas & Water Pines Stop valves Tine Hydrans Gasholders, &¢. 


Otfice No. 6 North Seventh Street, Philadelphia. 
ESTABLISHED 1856. 


WARREN FOUNDRY iw MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 162 BROADWAY. 


st fron Water and Gas 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 
FLANCE PIPE for Sugar House and Mine Work. |, 
Branches, Bends, Retorts, Etc., Etc. 


SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
nd others interested in the topics treated of, the fol 








Ca Pipe 


436-1 





GAS CONSUM SF RS HAND BOOK, by Wa. Ricz- 
arps, C. E. 18 ino. Sewed. 20 Ceats, 
| GAS CONSUMERS MANUAL, by E. 
10 Cents. 
PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
CwEn C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50, 


FODELL’S SYSTEM OF BOOKKEEPING FOR 
GAS COMPANIES. $. 


8. CATHELS, C.E, 





lowing Books, at prices named : 


THE 
Three vols.; 


MANUFAC. 
$10 per vol. 
4 to, 


KING’S TFREATISE ON 
TURE OF COAL GAS. 


GAS MANUFACTURE, by WILLIAyY kicHarps, 





R. D. WOOD & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


SAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


VMathew’s Pat. Anti-Freezing Hydrants, 


_— 400 Chestnut Street. — 
- JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OP 


GAS, WATER, AND OIL PIPES 








Works, 18th, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-incn and upwards cast in 12 ft. lengths, 
cd Sn for Circular one pues ute 


BERGEN IRON WORKS. 
R. A. BRICK, 


MANUFACTURER OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 


Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, Selling Agent, 
Office, 85 Liberty St., N. ¥. 


Mellert Foundry aud Machine Go, 


Kuimited. Established 1848, 


MANUFACTURERS OF 






Fey lay / 


ALE Resa ASapip 


tant arity Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc. 

Machinery and castings for Furnaces, Roll'ng Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 


GENER AL OFFICE, - - - READING, PA. 





NATIONAL COAL GAS COMPANY. 
320 Broadway, N. Y., Rooms 50, 51 & 52, 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential improvements. more appropriately called tha 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making “‘ Water Gas,” bythe decomposition of super- 
heated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established eutcess. More than One 
Ilundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 
rior to any gar made by the old, or any other metaod, 

Our process is not intermittent but continuous, The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 





with numerous Engravings and Pilates, in C.oth bind- 
ing. $!2. The above will be forwarded by Express. upon receipt of 
: apa aigey es . ‘EOS 2 aT = _ price. 
rHak ee ALESE"s MANUAL, ty P.W Bane We will take especial pains in securing and forwarding 
= any other Works that may be desired, upon receipt of order. 


ANAL WS&IS, TECHNICAL VALUATION, PU. All remittances must be made by Check, Draft, or Post Office 
REFECATION and USE OF CGAL. &AS, vy Money Order. 
A. M, CALLENDER & CO., 


Rev. W. R. Bowpitcn, M. A., with Engravinge. 8S v-., 
Ccoth, Room 18, No, 42 Pine 8t., N. ¥ 


$4.50. 





| besides the steam, are [7 lbs. of Anthracite coal and about 
35g galions of Petroleum or Naphbtha, per 1000 feet of bri 
| llunt gas. 

| Rights for sale. Lnguire of the President. 
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JAMES R. FLOYD, 


(SUCCESSOR TO HERRING & FLOYD) 


Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Praclical Builders of Gas Works, 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS, 


BENCH CASTINGS 
from benches of one to six Retorts each, 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS; CONDEN- 
SERS; SCRUBBERS 
wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 


of all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT LID. 
PATENT 

SELF-SEALING RETORT LIDS. 

FARMER'S 
PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 

FURNACE DOOR AND FRAME. 
BUTLER'S 

COKE SCREENING SHOVELS. 


GAS GOVERNORS, 


and everything connected with well regulated Gas Works at 
luw price, and in complete order, 


SELLER’S CEMENT 
for stopping leaks in Retorts. 


N.B.—STOP VALVES from three to thirty nches— 
at very low pricen, 
Plans, Specific vations, and Estimates furnished. 


Hi RANSHAW, Pres. & Mangr. T. H. Breen, Asst. Mangr. 
Wu. Stacey, Vice-Pres, hk, J. TARVIN, Sec, & Treas, 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF 


Ninele aud Telescopic fasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVATOR CARS, 
COKE CRUSHERS, 


BENCH CASTINCS, 


And all kinds of Wrought and Cast Iron Work used in the erec- 
tion of Coal and Oil Gas Works. Rolling Mill Machinery 
and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
53, 35, 37, & 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 


CINCINNATI, OHIO. 


MORRIS, TASKER & CO,, 


| Sst 


Builders of Gas Works, 


PHILADELPHIA, PA. 


1842. DEILY & FOWLER. 1882 
LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET, PHJLA 
MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC— WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Ilolders, Wrought Iron Root 
Frames, Bench Castings, Condensers, Scrabbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works, We have built 12 gas works and 135 gasholders, 
Personal supervision given to the erection of all our work. 
Holders built at following places since 1868: 

Lancaster, Pa. (2) Indianapolis, Ind, 
Williamsport, Pa. (3) Jacksonville, Lu. 

Bristol, Pa. (2) Joliet, Li). 

( ‘atasaqua, a. Lawrence, Kansas, 
Kittanning, Pa. Jefferson City, N. O. La. (2) 
Hazelton, Pa. Algiers, N. O., La. 

Freeport. Pa. Kalamazoo, Mich 
Huntingdon, Pa. Buffalo, N. Y. (2) 

Pittston Pa, Czdensburg, N. Y 
Bethiehem (S). Pa. Waverly, N. Y. 


Sharon, Pa. Little Falls, N. Y. 
Canter, i Penn Yann, N. Y. 
Carlisle Watkins, N. Y. 
Beaver rails, Pa. Coney Island. N. Y, 
Annapolis, Md. (2) Batavia, N. Y 
Parkersburg, W. Va. Gloucester, N. J. 


Lynchburg, Va, 
Stanton, Va. 


Salem, N.J. 
Milwaukee, Wis. 


Youngstown, O Burlington, Vt. 
Steubenville, O, Hoosick Falls, N. Y. 
Zanesville, O. Att'ca, N. Y. 

Mansfield, O, Mount Holly, N. J. 
Marion, O. Mount Joy, Pa. 

Belleaire, C, Rockaway Beach, L, L. (2) 
Athens. 0, Zanesville, O. (2) 
Barnesville, O. Lancaster, O. 

Newark, O. | Blackwell’s Island, N Y 


Columbus, O, 
Franklin, Ina, 


Waltham, Mass, 
Dorchester, Musa, 
Plainfield, N. J. Wheeling, W Va, 
Englewood, N. J. Lansing, Mich. 
Flemington, N. J. (2) Flint. Mich, 
Dover, Del. Miiton, Pa, 
Pittsfield, Mass. Galveston, Texas, 
Meriden, Conn. i 


NOW READY, 


VOLUMES I., II., AND IIT. OF 


King’s Treatise on Coal Gas 


BOUND IN CLOTH. PRICE, $10 EACH. 





A. M. CALLENDEM & CO., 


42 Pine Street, N. ¥. 


The Kerr Murray Mig. Co, 


THE LATEST IMPROVED 


Gas Apparatus 


AND 


MACHINERY, 


Wrought Iron Roofs and 
| Bench Castings, 


‘SINGLE LIFT AND TELESCOPIC 
| GASHOLDERS. 


| FORT WAYNE, IND. 


BARTLETT, HAYWARD & C0. 


ARCHITECTURAL IRON WORKS. 


| MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES, 





MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS. 





WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 





spondence solicited. 467-ly 





CONTINENTAL WORKS. 








GASHLODERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS. 
CONDENSERS, SCKUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIEC MAINS, 


and all other articles connected withthe Manufacture anda 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities, Towns, Mansions, and Manvufactories, 








PP. MUNZINGER, 


Engineer and Builder, 


No. 1211 MARKET STREET, PHILADELPHIA, PENN, 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOS’ IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Gusholders, 


Estimates and Drawings Furnished upon Application, 


Scrvbobders, 


Purifiers, 
Stop Vales, Etv., Ete. 


Plans, Specifications, and Estimates furnished. Corre- 
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GAS COALS. ' GAS COALS. GAS COALS. 








THE YOUGHIOGHENY RIVER COAL COMPANY, 


Organized August 1, 1882. 


MINERS AND SHIPPERS OF THE WELL-KNOWN 


Ocean Mine Youghiogheny Cas Coal. 


The Coal from the Ocean Mine (recently operated by Messrs. W. L. Scott & Co., of Erie, Pa.,) is now used by 
all the leading Gas Companies in the United States from Maine to Texas, and is recognized as the only reliable 
Youghiogheny Gas Coal. 

Messrs. W. L. Scott & Co. and W. L. Scott, Esq,, still retain their interest in the new Company, and the same 
general policy which has characterized the management ofthe mine under these gentlemen will be continued by the 
new Company. With largely increased facilities and unlimited supply of Coal, any demand made upon the Colliery 
will meet with prompt fulfillment. 


PERKINS & CO.., General Sales Agents, 


New York P. O. Box, 3695. 45 SOUTH STREET, N, Y. 





©. McCRICKART, Pres't. J. E. MCCRICKART, Mang’r. 


Tt ” 
THE FORT PITT COAL CO : 
p Ty 
Miners and Shi s of 
ee KIRKHAM, HULETT & CHANDLER PATENT, 
e- C Removes all the Ammonia and a large percentage of Sulph. Hydrogen and Carb. Acid. 
: ammonia. D. H. Graatr, Secretury and Manager, 
‘*Gas Inspector’s Orrick, QuEBEc, March 7, 1882. 
A. ‘* I hereby certify that at the request of the Quebec Gas Company I have tested the purity of 


the gas furnished by the said Company, and after testing such gas in accordance with the provisions 
of the act to provide for the inspection of gas, I find the quantity of ammonia contained therein is 
B 0.00 in 100 cubic feet thereof. N. LeVassevr, Inspector.” 


Newport Gas Licut Co., Newport, R. I., March 12, 1882. 
No. 337 Liberty Street, Gro, SHeParD Pace, Ese.:—I have many letters inquiring about my experience with the 


‘*Standard”’ Washer-Scrubber, and I give only the plain facts of its behavior with us, which is in 
p | T T S B lJ ~ G 7 ; L F N N , every respect so credi‘able to the machine that I can always give it a first-class character to those 


seeking its help. Wit11am A. Srepman, 


Gas Works, Puacr p’OrnEANS, Quepec, March 10, 1882. 
Gro. SHeparp Pace, Esg., New York :—lI inclose you copies of the Government Inspector’s 
Oo test and certificate, showing that the washer is working well and taking out every particle of 





The following American Gas Companies have adopted the “ Standard’ Washer-Scrubber: 


THE A MERICA N Allegheny, Penn. Consolidated, Baltimore. Citizens, Newark, N. J. Williamsburgh, N. Y. 


Metropolitan, N. Y. Newport, R. I. Havana, Cuba. Quebec, Canada. 
Richmond, Ind. Rockford, Il. St. Joseph, Mo. 


GAS-LIGHT JOURNAL. The concentrated ammoniacal liquor produced has an immediate sale at prices much above what 


has heretofore been offered. 


= rae ae GEO. SHEPARD PAGE, 49 WALL STREET, N. Y, 
42 Pine Street, N. Y. SOLE AGENT FOR THE WESTERN HEMISPHERE. 








This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 
At the recent meeting of the American Gas Light Association. 
If IS INTENDED FOR GKATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 
Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 
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GAS COALS. 


GAS COALS. GAS COALS, 





NEW YORK AND CLEVELAND 


GAS COAL COM’Y 


Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 





This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raliroad or navigation. on most favor 
able terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. MoINTOSH, President. 

A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 

THOMAS AXWORTHY. Agent 
851-ly at Cleveland, Ohio. 





NEWBURGH 


ORREL COAL COMPANY, 


MINERS AND SHIPPERS OF 


Newburgh Orrel, Tyrconnell 
and Palatine Gas Coals. 


ALSO SHIPPERS OF 


FOUNDRY COKE 


Mines Situated at 


NEWBURGH, FLEMINGTON, AND 
FAIRMONT, WEST VIRGINIA, 


EIOME OF FICHE, 


25 S. Gay St., Baltimore. 


CHARLES MACKALL, 
SEURETARY. 


CHAS. W. HAYES, Agent in New York, 
No. 111 Broadway - + ‘Trinity Building. 


Shipping wharves at Locust Point. References furnished when 
required. Special attention given to chartering vessels. 





THE GAS ANALYST’S MANUAL. 


BY F. W. HARTLEY, A.1.C.E., M.S.E. 


PRIickEk, s2.sOo. } 

CONTENTS S£crion I —The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Ac- | 
Amendment Act, 1871 .—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of candard apparatus. The photometer room. Preparation of candles. Testing | 





lH E ine 
PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


——eny) 





Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 209 {South Third Street, Phil’a. 90 Wali Street, New Yorks, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). ” 
Greenwich Wharves, Delaware River. 
366-ly Pier No. 1 (Lower Side), South Amboy, N. de 
- —-— —= - £ —s ~ = vn —— — — _ ———_—_——— pn 
Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 





J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


Saues Cc. & O. R’way Coal Agency N. Y. BENEDICT & DOWNS, New Haven. 
AGENTS : } DANIEL W. JOB & CO., Boston. DAVIS, MAYER & CO., Baltimore. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


SUPERIOR KANAWHA GAS COALS, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 
5. 7 GORDON, sun sco. } OFFICE, 22 PINE STREET, N. Y. 











J.7c7.§ GORDON, Saves Acent. 











THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR | 


LUDLOW 
Valve Manf’g Co., 


| OFFICE AND WORKS 
| 938 to 954 River Street and 67 to 83 Vail Ave. 


} 
TROY, NEW YORK. 


DESPARD COAL 


To Gas Light Con:panies throughout the country. 
Agent, ALFRED PARMELE, No. 82 Pine street, N. Y. 


BANGS & HORTON, No, 31 Duane street, Boston. 
M nes in Harrison County, West Virginia. 
Wharves Locust go a Balti 
Compaty’s Office, 15 German St., anes. 


| 
Among ths consumers of Despard Coal, we name: Man- | 
Hattan Gas Light Company, New York; Metropolitan Gas | 
Light Company, New York ; Jersey City Gas Light Company, | 
N.J.; Washington Gas Light Company ; Portland Gas Light | 
Company, Maine | 

*.” Reference to them 12 requested. W4-, | 
| 











E. & F. N. SPON, PUBLISHERS. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 





operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Corrections for barometric 


pressure and temperatare. Ordinary photometers, The inferential or jet photometers. To set the jet photometer at BRA Ss AND IRON SLIDE VALVES, 


work. To rate the jet photometer. 


SEcTIoN II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu co P, . | 
ation of solutions. Fittingup. To set the apparatus at work. Analysis. es —e are | 


Double and Single Gate, «inch to 36 inch—outside and 


Sxcrion II].—Ammonia. Sulphuretted hydrogen. Carbonis acid. The Cooper’s Tube, or Eudiometer. To calculate | nside screws, Indicator, etc.,—for Gas, Water, Steam, and 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Specific | 
ravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. | Oll. 


1x.—Rules and tables to facilitate the ca‘culations necessary in the determination of th i 
and degr e of purity of coal gas. Photometry. A ia und 8 y, eet votes 


HYDRAULIO MAIN DIP REGULATORS 


Inh 





referees’ cubic-foot measure. Times and mode of testing for pressure in London. Proposeu standards of light. 


A. M. Callender & Co., 42 Pine Street, N. Y. 


Proving of testing meters in London, The gas } ALSO 


| 
| FIRE HYDRANTS. 
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The U. 8. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 


IiZ@thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters forthe use of the MANUFACTURK OF GAS, to those for the use of 
e ORDINARY CONSUMER. The Instrnments are WELL MADE, RELIABLE as to INDICATION, ard embody a number of sundry improvements whicb, 
with the general character of the Exhibit, entitle the whole to commendation. 











Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President 
CHARLES E. DICKEY. THOMAS TANSLEY, JR. THOMAS TANSLEY. - 


Maryland Meter and Manufacturing Co., 


DICKEY, TANSLEY & CO., 


Bstablished 18sce6ce. 


Nos. 22 and 24 Saratoga Street, Baltimore, Md. 
MANUFACTURERS OF 
DRY GAS METERS, STATION METERS, GLAZED METERS, TEST METERS, METER PROVERS, PRESSURE AND VAQUUM 
REGISTERS, GOVERNORS, INDICATORS, SERVICE AND METER COCKS. 


Meter Connections, Patent Car Fare Registers, Church and Tower Clocks with or without Illuminating Dials, and other light Machinery. 














FARMER’S PATENT 








BS :x PASS DOLP-Pir oo. 


tl 


ee ni 
i 
if 














FARMER'S 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 

00 
WiLiaam. FARMER may be consulted upon ail matters relating to the Manufacture of Illaminating Gas. Will farnish Specificatio 

and Estimates tos tue Erection of Gas Works of any Capscity, and will erect the same either on Gounenlenton or by Contract. = aig 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. | 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing aud Charging Retorts, 
Sole Ageut for the AITKEN and LOUNG PROCESS FOR MAKING ILLUMINATING GAS. 
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AMERICAN METER CoO., 


SOLE MANUFACTURERS OF THE 


“ECONOMY” GAS STOVES. 


All sizes of our “ Economy” Range, from “6A” upward, 








AMERICAN METER CO, 5 


ARE FITTED WITH THE 


—FOR— 


NEW AND IMPROVED ROASTING OVEN DOOR \\Q “*,:"°" 
With these Stoves all qualities of Gas can be used. , 
Charleston, 1879, Silver Medal. Am. Inst., 1881. Gold Medal. St. Louis, 1881, First Premium. 





Union Universelle de I’ Art Culinaire, 1882, Gold Medal. 





HELME & MecILHENNY.,. af. 


Successors to Harris & Brother. 





ESTABLISHED 1848. 


PRAVGTIOAL GAS WELBR MWANVIFACTURERs, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


Prom our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of ali 
Work, we can guarantee all orders to be executed promptly, an $ in everu respect satisfactorily. 


WILLIAM HELME. JOHN MoILHENNY. 








WM. WALLACE GOODWIN, Prest, and Treas, WM. H. MERRICK, V,-! rest. H. DUMONT WAGNER, Supt. Ss. L. JONES, Sec. S. V. MERRICK, Asst, Sec 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES. 





f 


Dry and We' GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

*: Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s. Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 








Review of Gas and Water Engineering. “rovzris 


ISSUED WEEKLY. System of Bookkeeping 


FORK GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 22 Buckingham St., London, Eng. | Price $, wnich snotid be sent either in Check. P. 0. Order 
or Registered Letter. 





Each number contains articles in connection with the manufacture and supply of Gas ; sum- ton ti bcamamainoee Companian: by anglican ones 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | Foret Vatladelphia, or 


on the Construction and Maintenance of Gas, Water, and Sewage Works. A M. CACLENDEK & CO 


OFFICE GAS LIGHT JOURNAL, 42 Pine St., N. ¥ 


CATHEL’S 


The Gas and Water Companies’ Directory., “4* aa = 


Edited and Published Annually by CHARLES W. HASTINGS, 





Price, 13s., Postpaid. 








Enables every Gas Consumer to ascertain at a glunce. with. 
This Work gives a complete list of all Gas and Water Companies throughout England, &cc(land, Irelard | 0"t #Y Previous Knowledge of the Gas Meter, the quantity 


, | a ; ¥ . and money value of the Gasconsumed. Aiso the best methoa 
and Wales; date of formation, amount of capita and names of all officers, etc. ; incl«dirg carLonization | o¢ obtaining from Gas the largest amoant of ita light. 








vetaba prices paid for gas, dividen:is, ete. It will be to the advantage of Gas Con:punies w surply 
Sa Fioy . theirConsumers with one of these Guides, 13 a meane of pre- 
Price, in Cloth Covers, 58; Paper Coners, 8s. 6d. P ostage Extra venting complairt «arieing from their want of Knowleage 4 
| , Address, 22 BUCKINGHAM STREET, regard to the registration of meters. For sale by 
“ : A. M CALLFNDER & CO., 
Orders Received at this Office. LONDON, W. C., ENGLAND 


| Pine Street, New Yor . 








American Gas Light Aournal. Sept. 16, 1882. 


F. Dieterich’s Regenerator Furnace. 


ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY 


“ ritil 7 | 
| Hit 











SETTINGS. 


These Furnaces have been in operation at the works of the People’s Gas Company, Baltimore, since June, 1878. 
A bench of sixes, with retorts 20 in. by 12 in. by 8 ft. 6 in. will burn off 1,350 pounds of coal in 3 hours. 
Twenty-five per cent. of the coke is sufficient to thoroughly burn off the charges. 

State, city, and factory rights granted on reasonable terms. For full particulars apply to either 


CHAS. F. DIETERICH, Eng’r Equitable Gas Co., BALTIMORE, MD. 


WM. FARMER, 11! Broadway. N. Y. F. L. HAGADORN, 12 Beach St., Chicago, or HENRY J. DAVISON, 231 Broadway, N. Y. 











SILENT GAS ENGINE. 


Always Ready to be Started, and to give at once Full Power. 


NO STEAM TO MAKE OR MAINTAIN. 


NO COAL NO ASHES NO DIRT. 





NO FIRE NO DANGER NO EXTRA NSURANCE 


NO GAUGES, NO PUMPS NO LEAKAGES 


ALMOST NO ATTENDANCE. 


—— 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER 
21 t=2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING LITTL WHILE 
RUNNING WITHOUT, DOING WORK AND WHILE 
WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPORTION TO THE POWER 
DEVELOPED 


SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P 


we 


eran PCRE-TS 


LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Cnexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And nseful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


in at its minimuy with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & Cco., 
R. E. Corner 334 and Walnut Sx«., Philadelphia. 





